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NOTES AND COMMENTS, 


The Education and Training of an Engineer. 

The Civil Engineers’ Conference on this subject, 
which we report on another page, again brings before 
the public eye a problem of more than _ ordinary 
importance. Lt would hardly be an exaggeration: to 
say that the high standing of practically every branch 
of our industries is greatly dependent on the training 
and education of our engineers; and if any evidence 
of the effect of a sound educational system is required, 
one needs but to turn to Germany and observe the 
rise of her industrial life since the Bisraarckian policy 
of severe organisation in all things affecting national 
education was instituted: The last decade has wit- 
nessed considerable growth in the movement for indus- 
trial and technical education in all directions, but in 
this: country the lack of organisation amongst the 
numerous secondary schools, colleges and universities, 
and the lack of co-operation between these ies 
and engineering employers, is a severe drawback to 
the efficient operation of our educational schemes. 
It may here be stated, however, that Scotland must 
be omitted from this indictment, for in that country 
the educational system follows closely on the lines of 
the German plan. The relationship between the 
secondary schools and the colleges and universities is 
extremely close, and there is not the difficulty of the 
private (and too often inefficient) school or college 
which enters into the scheme in the South country. 
In faet, the deficiency pointed out by Mr. J. W. Horne 
may almost be said to be a failing peculiar to London 
and district; in no other centre do the same conditions 
obtain. As regards the lines along which progress 
might reasonably be developed, we cannot do better 
than refer to the.important suggestions put forward 
by Mr. Horne. That these suggestions are the result 
of sound practical experience and extended acquaint- 
ance with technical education and the training of 
engineers, will be appreciated by those who know 
their author. When those suggestions were put for- 
ward at the’ Conference, however, Mr. Alexander 
Siemens advanced the opinion that ‘it wag absolutely 
impracticable to arr to take young men from the 
schools into the workshops in the way that had been 
suggested. There might, he admitted, be -businesses 
here and there where such a practice could be carried 
out, but in the vast majority of instances it was not 
possible. When students came into the shops they 
would be required to do their regular work, and if 
they were allowed to go away on one afternoon each 
week they might as well stay away altogether as far 
as regular work in the shops was concerned. Mr. 
Siemens, apparently, had quite misinterpreted the 
idea in the paper. It was not suggested that firms 
should bind themselves to take any students that were 
put forward from schools, but that they should receive 
the best of the college-trained students. At the same 
time, we are convinced that there is even greater scope 
for the taking of boys who have passed their matricu- 
lation in the secondary schools, and training them: in 
the shops preparatory to the colleges or university 
course. In fact, during the last three years at least 
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two firms in the South of England, Messrs. Vickers, 
Ltd., Erith, and Messrs. Fraser & Chalmers, Ltd., 
Erith, have given 12 to 18 engineering pupils and 
trade apprentices the privilege of attending afternoon 
technical classes on two afternoons each week, thus 
assisting them to attain a college education eventually, 
and we believe the system has so far worked with 
considerable success. 


Training the Apprentice. 
During the discussion, Professor Kapp said that the 
course proposed by Mr. Horne was precisely that 
being carried out in Birmingham for clever boys coming 
from. the secondary schoois. But the former appar- 
ently confused the concluding paragraph of the Paper 
with Mr. Horne’s earlier suggestions. That concluding 
paragraph, relating to the higher education of appren- 
tices, we regard as the most important of the whole 
Paper. The idea is to help trade apprentices to the 
universities, and not university students to works prac- 
tice. Bristol University, we believe, is working on 
similar lines to those suggested by Mr. Horne, and 
arranges to také trade apprentices with maintenance 
allowance who have proved themselves capable of duly 
profiting by a University course. A philanthropic dis- 
position on the part of the employer is not necessary 
tor the success of the scheme; a clever boy from the 
secondary school, if started on practical training in an 
engineering works, and encouraged to qualify for a 
university course, becomes a very useful unit in the 
works, by reason of the intelligence he applies to his 
work, and the employer is not at a loss on his behalf. 
On the other hand, to take indiscriminately as pupils 
in the factory students from the university, may quite 
easily prove an expensive procedure. This has been 
somewhat exemplified in the case of Germany, as out- 
lined by Mr. Franz zur Nedden. In that country the 
whole subject was considered by joint committees of all 
the leading engineering institutions, and the practical 
results arrived at in 15¥9 were that, first, a resolution 
was passed by all the technical universities that no 
young man should be allowed to enter as a student 
qualitied to pass the final examinations and to graduate 
as a diploma-engineer, who had not passed 12 months 
in the workshops of an industrial works or repairing 
shop; further, there was.drawn up a code of rules 
as to the conduct of the training by those responsible 
for the management of those works; and, also, an 
official list of 500 works was compiled, the managers 
of which had by signing the code of rules declared 
themselves willing to receive a limited number of 
engineering students in their shops and to conduct 
their training according to those rules. Unfortunately, 
however, the hopes which were set upon the active 
support of the system by the great industrial works 
have not been fulfilled, largely on account of financial 
cohsiderations. But we might here remark that one 
important failing of the German system is that the 
individuality of the boy is not considered. The scheme 
outlined by Mr. Horne for the assistance of suitable 
boys from the secondary school through the works to 
the college or university, however, certainly does con- 
sider the question of individuality; the first tew 
months at practical work is usually sufficient to show 
the capabilities of the boy for engineering work, par- 
ticularly after the selective process of the secondary 
schoo] examinations. 


From College to Works, 

A point put forward by several speakers who 
favoured the completion of the student's prac- 
tical training before attempting the college course 
was that after the latter the student would have 
attained an age that would prevent him successfully 
entering with the youths and mechanics in the works 
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to learn practical matters. This argument we would 
at once discount; for at the age of say from 18 to 22 
years no young man who is fit for an engineer should 
be unable to enter the lower ranks to learn. If at 
that age he cannot bring himself to take on the shop 
routine of early hours and hard work, in the interest 
of his own education; if he cannot rub shoulders with 
the grime of the foundry and the grease of the fitting 
shop in order to get into touch with the information 
which can only be so acquired, he is not of the stuff 
to make a successful engineer, and is better out’of the 
profession. Badly though we need competent 
engineers for foundry managers, we require them to 
have had a proper acquaintance with works practice. 
Just one more point on the same line; engineering 
students are often liable to overlook the fact that a few 
years’ college and university training does not necessar- 
ily qualify them as wage-earning unitsin a works. Too 
often we find the acquirement of a certain amount of 
technical and scientific knowledge -accompanied by 
an attitude of undue superiority to master and fellow 
workers alike, the assumption on the part of the 
student in question being, apparently, that he is 
already a valuable asset to the works. We have, in 
such cases, sometimes heard the young man designated 
a decided nuisance. This trouble, however, is not 
likely to occur with students whose merit and en- 
deavours alone have sent them to the front ranks, and 
it is this class that will prove to be the backbone of 
the profession. 





Early Bronze Founding. 

Despite the high-class brass and bronze castings 
that are now being turned out, one cannot always 
suppress @ sense of admiration for the work of the 
old masters of the craft. In almost every quarter 
of the globe are to be found examples of very early 
bronze founding, and especially in certain countries 
the art appears to have developed to an eminent 
degree. But those who have cast admiring glances 
on, say, some of the examples of Japanese work 
recently exhibited in London, will perhaps be sur- 
prised to learn of the artifices employed to patch 
up castings which a Western shop would discard on 
sight. According to the article on Japanese bronze 
castings, which we publish on another page, the 
success of their methods appears to be dependent on 
a plentiful supply of very cheap labour—a requisite 
which is not associated with our metallurgical in- 
dustries. Nor would their products, apparently, 
pass the eye of a modern fm inspector. But, 
nevertheless, the East has produced some really 
admirable specimens of the foundry art; specimens 
which have stood the test of centuries, and are still 
in good condition. As testimony to the fact that 
the ancient craftsmen were no haphazard workers 
may be quoted the following interesting note on 
bronze casting in Siam, which appears in the 
Journal of the Royal Society of Arts :— 

According to old records, the art of bronze cast- 
ing was introduced into Siam by the Chinese in the 
eleventh century. Bronze, however, has been known 
throughout Indo-China since the earliest times, as 
shown by the discoveries of bronze hatchets and 
arrow-heads in limestone caves and other places of 
deposit of pre-historic remains. Ancient bronze 
figures of Indian divinities and of the Buddha testify 
to the early employment of the bronze founders in 
these cults in Siam. Figures of the Buddha are 
found in the north of Siam in great numbers on the 
sites of ancient temples which have been crumbling 
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for wenturies, leaving the majestic bronze figures 
standing enclosed by great forest trees. The inter. 
esting point about these figures is the perfect condi- 
tion of the bronze after centuries of exposure to a 
tropical sun and rains. This bronze is called by the 
natives “samrit ’’—the perfect or auspicious alloy— 
and its composition for a long time remained a secret, 
until, according to the American Consul at Bangkok, 
a few years ago the formula was discovered in an 
old Siamese manuscript belonging to the late King 
of Siam, of which the following is a translation :— 
“ Take twelve ticals (one tical less is equal to one half- 
ounce avoirdupois) weight of pure tin, melt it at a 
slow fire, avoiding bringing it to red. heat. Pour 
two ticals weight of quicksilver, stir until the latter 
has become thoroughly absorbed and amalgamated, 
then cast the mixture in a mould, forming it into 
a bar. Take one catty in weight (eight ticals) of 
refined copper and melt it. Then gradually in- 
corporate with it the amalgam, keeping in the mean- 
time the fused mass well stirred. When this has 
been done, throw into the crucible a sufficient quantity 
of ashes obtained from the stems of the ‘bua-bok’ 
(lotus) creeper, so as to cover the molten metal. Re- 
move the dross with an iron ladle; the metal remain- 
ing is samrit bronze.’’ According to this recipe, 
the proportion of the ingredients employed in the 
manufacture of the alloy in question thus proves to 
be 85.1] copper, 12.76 tin, and 2.13 quicksilver. One 
of the best known statues of the Buddha cast of 
samrit bronze may be seen in the city of Pitsanuloke, 
Siam. This figure dates from the beginning of the 
eleventh century, and ranks among the most beauti- 
ful objects of art that the Siamese have ever pro- 
duced. Samrit bronze was also much used in old 
days for casting vessels and implements for sacred 
uses, and was supposed to be endowed with mystic 
qualities. The art of casting bronze Buddhas still 
forms quite a home industry. The method followed 
is to mould a figure in clay and coat it with wax, 
and then apply a coating of clay ; the-wax is melted 
by the application of heat and the molten metal 
poured in. When cold, the mould is broken, and 
the figure cleaned and polished. In the temples of 
Bangkok may be seen many fine specimens of modern 
statues of the Buddha, which compare favourably 
with those of other countries. 








British Foundrymen’s Association. 


The Coming Convention at Glasgow, 


For the Eighth Annual Convention of the British 
Foundrymen’s Association, which will be held at Glas- 
gow on August 8, 9, and 10, an exceptionally im- 
portant and interesting programme has been arranged. 
The visitors from a distance will assemble at the head- 
quarters of the Convention on August 7 (Bank Holi- 
day). The business will commence at half-past nine 
on Tuesday morning, with the Annual Meeting of the 
Association for the election of officers, and presenta- 
tion of the Report of the Council. At a meeting of 
the Council recently held in Birmingham, it was de- 
cided to nominate Mr. Percy Longmuir, B.Met., 
Carnegie Medallist, for election for a second year to 
the Presidency. Mr. C. Jones (of Cardiff) will be 
nominated as Senior Vice-President and Mr. S. A. 
Gimson (of the Engine Works, Leicester) as his col- 
league. The Honorary Treasurer, Mr. F. W. Finch 
(Gloucester) and the Secretary, Mr. J. E. H. Allbut, 
will be nominated for re-election. For the nine seats 
on the Council which will have to be filled there are 


14 nominations. The Balance Sheet to be presented 
this year is a very favourable one, and is considered 
by the Council a demonstration of the wisdom of the 
recent alteration in the Rules, For the first time in 
its history, the British Foundrymen’s Association has 
beaten its American prototype in the matter of mem- 
bership. At Christmas, the number of members of ail] 
classes aggregated 718, and a great number of elec- 
tions have since taken place. 

The civic welcome to the Association will, this year, 
take the form of an evening reception, which will be 
given by the Lord Provost and magistrates of the 
City of Glasgow in the Municipal Chamber on the 
Wednesday evening. Very great interest has been 
taken. by the Glasgow Branch and other local friends 
in the preparations for the visit of the Association. 
A strong committee was formed some time ago with 
ex-Bailie King of Glasgow (President of the Glasgow 
Branch) as its chairman. The meetings will be held 
in the West of Scotland Technical Institute (Ander- 
sonian Buildings). It will be remembered that when 
in 1905 the Second Annual Convention of the Assecia- 
tion was held in Glasgow, the meetings took place in 
the same buildings, the conference being the first to 
be held after the opening of the building, the founda- . 
tion stone of which ‘had been laid a year or two before 
by the late King Edward VII, For the afternoon of 
Tuesday a visit to the works of Messrs G. & J. Weir 
(Cathcart) has been arranged, and for the Wednesday 
afternoon one to the works of the North British Loco- 
motive Company (Hyde Park, Springburn). As usual, 
the Thursday will be occupied by a pleasure excursion 
which will take the form of a sail on the Firth of 
Clyde to the Kyles of Bute and round the Isle of 
Arran. 

The members of the Convention have also been in- 
vited to visit the Exhibition now being held in 
Glasgow, 

The following is the list of Papers to be read: — 

Tuesday, August 8: “ Cast-iron for Foundry Pur- 
poses,” by H, Pilkington, M.I.C.E., (Past-President) ; 
“Steel Castings,” by Prof. Campion, F.1.C., F.C.S, ; 
“Warping in Castings,” by- R. R. McGowan 
(Glasgow). 

Wednesday, August 9: ‘ Carbon Control in Cast- 
iron,” by R. Buchanih, F.S.A, (Past-President) ; 
“ The Crystallisation of Cast Metals,” by C. H, Desch, 
D.Sec., Ph.D.; “Metallography as an Aid to the 
Ironfounder,” by J. 8S, G. Primrose, A.G.T.C., 
A.I.M.M,; “ Art Expressed in Castings,” by W. F. 
Bagnall (Sheffield). 








The “B.F.A.” and Educational 
Matters. 


Since the British Foundrymen’s Association is an 
educational body whose officers have from time to 
time been engaged in various educational movements, 
it is not surprising to find a member of that Associa- 
tion taking a prominent part in the discussion on the 
training and education of engineers before the Con- 
ference of the Institution of Civil Engineers. It will 
be seen on reference to the report of that Conference 
which we publish on page 464, that the contribution 
by Mr. J. W. Horne, Vice-President of the London 
Branch of the British Foundrymen’s Association, con- 
tained some of the most important suggestions sub- 
mitted—suggestions which should appeal strongly to 
all who are interested in technical education and 
training. 

Mr. Horne, who holds the degree of Bachelor of 
Science (Edinburgh University), was for several years 
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head of the Science Department in Glasgow Academy 
—one of the largest secondary boys’ schools in the 
West of Scotland, accommodating 400 boys. He 
studied chemical technology and did research work 
in organic chemistry under Professors Lunge and 
Bamberger at Ziirich Polytechnic, and later occupied 
the position of metallurgist with Messrs. Wm. Baird 
& Company, Limited, Gartsherrie and Eglinton, where 
he gained considerable experience in the manufac- 
ture of Scotch iron and Scotch hematite iron, and 
also in coke-oven practice, etc. Mr. Horne has also 
done a considerable amount of prospecting work in 
Spain, Portugal, and Algeria, He now occupies the 
position of metallurgist with Messrs. Fraser & 


Chalmers, Erith, where he controls and superintends 
the education of the pupils and apprentices, while 
he is also a governor of the County School and Tech- 
Erith. 


nical Institute, Mr. Horne is, further, an 


= a : ; J 
Mr. J. W. Horneg, B.Sc., Assoc. Inst. C.E, 





Associate of the Institute of Civil Engineers, and a 
member of the Iron and Steel Institute. It will be 
seen from the foregoing that he is in a position to 
speak with some authority on technical training and 
education. 

The movement for the deeper consideration of 
technical educational matters has now been on foot 
for several years, and each year sees some additional 
advance made. It may fairly be expected, therefore, 
that before long the British Foundrymen’s Association 
will be involved officially in the movement to place 
our English systems of technical education on a satis- 
factory basis. It is an important question alike for 
the foundryman and the mechanical engineer, for 
each in future will, of necessity, require a higher 
technical training tham in the past. We may therefore 
regard it as encouraging to find amongst the officers 
of the British Foundrymen’s Association a number 
of men who have this question at heart, for their 
endeavours will not by any means be wasted in that 
field; in fact, there is probably no other branch of 
engineering where so much raw ground has yet to be 
broken, and in which the services of earnest workers 
are more to be appreciated, 


Non-Ferrous Vanadium Alloys. 

In the course of a Paper on ‘“‘ Vanadium Alloys,” 
presented recently before the Mining and Metallur- 
gical Section of the Franklin Institute, Mr. G. L. 
Norris dealt briefiy with the non-ferrous vanadium 
alloys. Extracts of the Paper are as follows :— 

Cupro-vanadium usually contains about 3 per cent. 
of vanadium. The eutectic alloy contains about 7 per 
cent. vanadium. Mixtures containing a high percent- 
age are not desirable, on account of the very high 
melting point and consequent difficulty in getting it 
into the alloys. 

Vanadium hag as yet hardly entered the field of 
non-ferrous alloys, although probably in the near 
future it will be found occupying almost as prominent 
a place in these alloys as it does at present in steel. 
The principal reason for the apparent lack of progress 
has been the difficulty of producing cupro-vanadium 
free from undesirable metals, notably iron and 
aluminium. 

Vanadium has a very high electrical resistance, and 
the addition of only a few hundredths of a per cent. 
reduces the conductivity of copper in a very marked 
degree. A few hundredths of a per cent. will increase 
the elastic limit, tensile strength, and ductility of 
copper from 10 per cent. to 20 per cent. 

About the first reference to the use of vanadium 
in non-ferrous alloys is by Helouis. He produced some 
experimental bronzes, notably an aluminium-bronze, 
94.5 per cent. copper and 5.5 per cent. aluminium. 
with 0.5 cent, vanadium, which gave a tensile 
strength of 97,336 lbs., as against 49,770 lbs. per 
square inch for the same alloy without vanadium. 

Vanadium has a very similar effect on the copper 
alloys to that it has om steel. It increases both the 
elastic limit and tensile very materially and 
does not impair the ductility. Usually the ductility 
is increased. A recent test of vanadium in a common 
brass or Muntz metal, 60 cent. copper, 40 per 
cent. zinc, gave the following results : — 


Without With Vanadium 

Vanadium. (Trace only). 

Ultimate strength . 000 lbs. 49,000 Ibs. 
Elongation in 2 in. ... 


... 28 per cent. 
Reduction of area ... 


45 per cent. 
.. 30 per cent. 


42 per cent. 


The increase in resiliency by tests on notched bars 
was a little over 80 per cent. 

Tests of vanadium in manganese bronze gave the 
following resulits : — 


Tests. 
Manganese- 
Manganese Vanadium 
Bronze. Bronze. 
Elastic limit ... on ... 30,560 Ibs. 50,560 Ibs. 
Ultimate strength ... . 54,160 lbs. 81,440 lbs. 
Elongation in 2 in. ... ... 22 per cent. 12 per cent. 
Reduction of area ... . 18 per cent. 14 per cent. 
Composition. 
Manganese- 
Manganese Vanadium 
‘ ms ——, a Pe are A 
Sopper per cen .56 per cent. 
Zine ‘ie 38.08 vai 38.54 ae 
Aluminium 1.22 1,48 
Manganese 0.69 0.48 
ron... a 0.84 1,00 
Vanadium _ 0.03 


A very considerable amount of vanadium-bronze is 
being made of a composition similar to man 
bronze, but without manganese. The alloy is very 


strong, forges ily, and resists corrosion to a very 

high degree. It is being used extensively for marine 

— especially in and submarine boats. 
0 


rpedo tubes are now made entirely of this metal, 
and parte such as exhaust headers, valves, and air 
cylinders to withstand heavy pressures. 
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Die-Casting Machines. - 


By E. F. Lake, 


The process of making castings in metal moulds and 
having them within 0.0005 in. of the correct size, and 
with a surface as smooth as if machined, has been 
kept a secret for many years. Essentially it consiste 
of injecting molten metal with considerable pressure 
into a steel die, opening the die, ejecting the casting, 
closing the die, and injecting more metal. The idea 
was probably suggested by the line of type that was 
automatically cast by the type-setting machines, or by 
the lead bullets that used to be cast in iron hand- 
moulds. The process has developed steadily from the 
bullet moulds, and each individual that has been 











are made from alloys that melt at temperatures between 
500 deg. and 800 deg. Fah. 

Zinc, tin;—copper, lead, aluminium, antimony and 
bismuth have been used in various combinations to 
make an alloy that could be cast without blemishes 
and have the necessary strength, lead, tin, zine, and 
antimony being most commonly employed. Fahrig 
metal, composed of 91 per cent. tin and 9 per cent. 
copper, Parsons white bronze, containing 65 per cent. 
tin, 29 per cent. zinc, and 44 per cent. copper, and pure 
Banca tin have also been cast successfully in the die 
casting machines. The more reliable die-casting firms 
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Fic. 1.—A MOoOpERN PNEUMATIC DIE- 
OASTING MACHINE IN WHICH THE 
METAL Is KepTr MOLTEN’ BY 
ELECTRICITY. 


brought in contact with it has added improvements of 
one kind or another, with the result that better cast- 
ings are now being made than was possible in the early 
stages of the industry. Sufficient pressure is applied 
to the metal tomake it fill the steel mould com- 
pletély and prevent shrinkage after it solidifies. In 
this way a surface as smooth as though finished with 
machine tools is obtained, and castings several inches 
in size will not vary more than 0.001 in. from the 
required dimensions. 


Casting Metals. 


Up to the present time castings have been made 
only from metals that form a white alloy, but the 
writer has the necessary data to build machines that 
will cast some types of brasses and bronzes, and pos- 
sibly other metals that are even stronger. The white- 
metal alloy that is now cast is quite brittle, and not 
as strong as yellow or red brass. It must melt at a 
temperature low enough not to destroy the steel 
mould, which means that most die-moulded castings 





* From “ The Iron Age.” 





Fic. 3.—AN UPRIGHT, HAND-OPERATED PLUNGER MACHINE. 


are now sending out castings where the metal is solid 
all the way through and possess considerable strength. 
The metal, however, has not yet been made as strong 
as ordinary brass. 

There are several conditions that must be right 
before castings that are sound and strong can be cast 
exactly to size in steel moulds. First, the machine 
that contains the melting pot and injects the molten 
metal into the mould must be correct in design and 
easily operated; second, the metal alloy that is to be 
cast must be of the right composition ; third, the tem- 
epg of the casting metal and the die-mould must 

e at the proper degree; fourth, the die-mould must 
be smooth on the inside, true to size, and parted and 
vented properly; fifth, the shrinkage must be con- 
trolled or allowed for, or both; and sixth, the time 
allowed for making each casting and removing it from 
the mould must be correct. The third and sixth condi- 
tions are controlled by the operator of the machine; 
the metallurgist should decide the second entirely and 
the fifth partially, while the tool or die maker should 
meet the fourth condition and aid the metallurgist in 
solving the fifth. This leaves only the first condition. 
As the whole process is based on this, the machine is 
therefore the most important factor. 

k 
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A Modern Machine. 

One of the latest machines designed for rapidly 
casting the white-metal alloys in steel moulds is ye 
in Fig. 1. In this type a resistance coil a surrounds 
the crucible b, in which the metal is melted. The 
electric current enters and leaves the coil at ¢ and d. 
Compressed air is injected into the melting chamber at 
e, which is made tight by the slab h, and forces the 
molten metal up through the tube f into the steel 
die-mould g. When the mould is filled with molten 
metal the slide valve i is pushed over by the air piston 
j until it closes the hole k in the mould. The com- 
pressed air is then turned on at the valve 1, and the 
piston m forces the plunger n down in the mould until 
the metal completely fills the mould and becomes solid. 

The operation of the pistons and the other moving 
parts can be controlled automatically, which leaves 
very little hand work for the operator. The opening 
of the mould, ejecting the casting, and closing the 
mould to receive the next casting can also be done 
automatically, so that all the operator would have to 
do then would be to see that the crucible was kept 
filled with metal. 

Many attempts have been made in the past to force 
com air over the top of the metal bath to get 
the metal into the mould. This was done because in 
the original type of cylinder and plunger machine the 
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the metal is kept molten in the cylinder g by gas 
flames which surround it in the chamber h. The 
plunger i is forced in by the lever j to squeeze the 
molten metal into the mould k through the nozzle l. 
Around the discharge passage I is located a heating 
chamber, an enlarged sectional view of which is shown 
in the upper part of the drawing between the two main 
views of the machine. This chamber is formed by 
two rings m and n. Gases are sent through the pipe 0, 
and are burned in the spaces between the discharge 
nozzle lining p and the rings m and n. 

This chamber was designed to obviate one of the 

reatest troubles with die-moulded casting machines. 

he passage between the mass of molten metal and the 
die-mould must of necessity be so smaill that the metal 
is apt to stay there long enough to become solid and 
clog up the passage. If the metal did not remain 
there long enough to freeze, small portions. would be 
left after each casting was made, and these would 
accumulate until the passage was filled. This would 
cause the machine to be stopped and kept idle long 
enough to clean out the Hence something 
had to be devised to prevent the clogging, and the 
above mechanism is one of the designs that have 
proved successful. When the mould has been squeezed 
full of molten metal the rod q is forced down by a 
lever. It traps the metal in the mould until it solidi- 
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Vocaseh IN. 
Fic. 2.—AN EARLY TyPE oF DtE- 
MOULDED CASTING MACHINE. 


pooner would stick owing toa thin film of casting 


metal getting around the bearing surface of the 
plunger and freezing, with the result that the plungers 
had frequently to be removed for cleaning and often 
had to be replaced with new ones. As the plunger 
was located in the melting-pot, which was p inside 
the furnace chamber with the die-mould over it, the 
machine practically had to be taken apart to remove 
and to replace the plunger. Even though compressed 
air for forcing the metal into the mould has been tried 
by many different firms, it has in time always been 
abandoned. This was due to the fact that the per- 
centage of poor castings was too great to allow the 
air-pressure machine to become a commercial success. 

One of the earliest types of die-moulded casting 
machines is shown in Fig. 2. When the lever o was 
pushed backward it moved the plunger p, and this 
forced the metal under pressure into the mould q. The 
lever r was then pulled over to cut off the metal so 
the casting would have no gate, or show imperfections 
where it had been located. The casting was then 
removed from the mould, and the machine made ready 
for the next casting. 


Quick-Acting Upright Machines. 


In Fig. 3 is shown one of the later types of upright 
hand-operated plunger die-casting machines. It was 
designed specially for speed in opening and closing the 
mould. As in the simpler machine illustrated in Fig 2, 
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Fic. 4.—A MACHINE OPERATED BY AIR PRESSURE WITH A TILTING 


Ll 


TABLE FOR THE MOULDs. 


fies, and cuts off the balance of the molten metal so it 
will drop back into the cylinder g. This has been 
designated a sprue cutter, and where there is a hole 
in the centre of the casting this is without doubt the 
best form of sprue cutter. The rod can be made to 
the exact size and shape of the hole desired, and the 
casting will mould to the rod. Where the casting has 
no centre hole the sprue cutter has to be placed in 
other parts of the mould, in other positions, or take 
an entirely different form. 

To set the diemould in the correct position for 
moulding, the upper part of the machine is tipped 
back on the hinge r. When set, it is again placed in 
the upright position and locked by the eccentric that 
is moved by the lever s. To remove the casting, the 
lever ¢t is swung to the upright position. This oper- 
ates the toggle joints u that raise the upper half of 
the mould on its guide rods v, of which there are four. 
The position taken by the lever and the toggle joints 
when the mou'ld is opened is shown by the dotted 
lines in the right-hand view of Fig. 3. 

Fastening one half of the die-mould on a plate and 
moving this plate up and down on rods by toggle 
joints is a means that has been employed to a large 
extent on die-casting machines. As the metal is forced 
into the mould under considerable pressure, the two 
halves of the mould are likely to be forced apart and 
open at the joint unless they are securely held. A 
toggle joint of this design is simple, and when well 
fitted will hold the two halves of the mould together 
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against much more pressure than is met with in present 
methods of die-casting. Ib is well adapted to hand- 
operated machines, but other devices are probably 
better when the casting machines are made more 
automatic. 


An Air-Pressure Machine. 

Fig. 4 illustrates a machine that has a pressure 
chamber submerged in a melting pot. The view at 
the right is a section through one end of the machine, 
with the air line and the valve bridge broken away 
to show the arrangement of the gate, and the die 
mould also removed. The metal enters the pressure 
chamber through a port near its bottom, and thus 
keeps on a level with the molten metal in the melting 
pot. From here it is forced by air pressure up imto 
the mould. 

The moulds are located on a table that is hinged at 
a and counterbalanced by the weights 0 so it can 
easily be tilted. The lever c is used to raise and lower 
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surface of the molten metal in the melting pot gq, 
except at the round end where the air is injected and 
at the extreme end of the nozzle. It is held in posi- 
tion by the cross-bars s and the lugs t. “id 

The molten metal flows from the melting pot through 
the port r and into the pressure chamber. Air is then 
injected into the pressure chamber through the valves 
u« u to force the metal up through the nozzle o into 
the mou'd e when it is closed. Two valves are used 
as a check on one another in case one should leak. 
Air leaking into the pressure chamber would cause the 
molten metal to flow out through the nozzle o when 
the mould was opened to take the casting out, and 
thus catise trouble. For an additional safeguard the 
levers of the valves u u could be connected with the 
upper mould plate in such a manner as to turn off 
the air before the mould was opened. 

To taka metal into the pressure pot through the 
port r it is quite essential that there be no air pres- 
sure in this pot, as that would caus the metal to flow 
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Fic. 5.—A NEw MACHINE, UTILISING THE PRINCIPLES OF 


VACUUM AND CENTRIFUGAL FORCE. 


the upper half of the mould d e, and thus open and 
close the mould. The lever f operates the sprue cutter 
g, and the lever h operates the rods i i, which are used 
to push the castings out of the mould. Tie rods j j, 
hinged to lugs on the bracket k, swing into slots cut 
in the plate |, and by turning down the levers m m 
the eccentrics on their ends clamp the mould halves 
and their entire mechanism to the chamber containing 
the molten metal, and from which it is forced up into 
the mould. The turn-buckles » n are used to adjust 
the eccentrics to the proper length for clamping 
tightly. 

In the mechanism that holds and operates the mould 
this machine is very similar to other die-casting 
machines. The principles adopted here have become 
almost the universal and standard practice. On some 
machines the apparatus looks very crude, and in some 
instances better mechanical principles could doubtless 
be applied. The pressure pot and its pressure and 
intake mechanism are very different from those of 
other machines. The main body of the pot is a cast- 
ing, with the discharge nozzles o screwed into it and 
the cover p bolted on. The pot is located beneath the 
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Fic. 7.—RECENT IMPROVEMENTS MADE 
IN THE PLUNGER [YPE OF MACHINE. 


out of instead of into the pressure pot. The slide v 
covers the port r, and is held in place by the plate w. 
To this slide is attached the rod z, and this in turn 
is attached to the lever of the pet cock y. Thus when 
the slide v uncovers the port r, the pet cock y is 
opened to let out any air, pressure that might be in 
the pressure chamber. This method of opening and 
closing the intake port is the only practical and suc- 
cessful one that can be used when it is to operate 
underneath the surface of molten metal. An ordinary 
valve and valve seat soon accumulate oxide and dross, 
and these lodging on the seat make the valve fit poorly 
and cause a leakage of air. This leakage reduces the 
air pressure in the pressure chamber, and hence the 
metal will not enter the mould with force enough to 
completely fill all parts. To prevent the air from 
striking the surface of the. metal forcefully, a float is 
located at z. A rod is fastened to the upper side of 
the float, and moves up and down in a tube to hold 
the float in position and prevent it from wedging or 
jamming and thus becoming fastened to the walls of 
the pressure chamber. If the air were allowed to 
strike the molten metal with its full force it would 
B2 
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cause the latter to splash, and the flying particles 
would lodge on the air inlet and freeze, and eventually 
close the opening. 

In this machine the designer has reduced the troubles 
inherent in the air-pressure machine to a minimum. 
These troubles, however, have not been entirely 
removed, nor can they be when air presses directly 
against the surface of the metal, since, if the air pres- 
sure on the surface of the molten metal is sufficient 
to force the metal into all parts of the mould, some of 
the air is bound to be absorbed by the metal and thus 
form oxides and dross, resulting in porous and spongy 
castings. This tendency has been reduced to a mini- 
mum by extending the discharge nozzle to the bottom 
of the pressure pot so it will only take in the cleanest 
and densest metal, by placing the inlet port r near the 
bottom of the pressure pot for the same reason and 
so it will not take in any of the dross that gathers, 
and by confining the air pressure to a small space in 
a compartment of its own that is removed a consider- 
able distance from the discharge nozzle. 


Vacuum and Centrifugal Force. 


The machine shown in Fig. 5 is radically different 


from the others described, and is based on a principle 
that should make it work successfully. Experimental 
castings have been successfully made in it, and it will 
soon be given commercial work to do. The shaft a, 
running in bearings on the arms 6 and c, is hollow, 
and terminates in a vacuum chamber d, with openings 
atc. These openings are located directly over the 
curved ports f in the mould cafrier g. The ports open 
into the chambers h in which the moulds are located 


Fic. 6.—ONE OF THE BEsT EXAMPLES 
oF WorRK DONE WITH DIE-CASTING 
MACHINES. 


with their in-gates directly opposite the port openings, 
as shown at i. A second hollow shaft j is attached to 
the bottom of the mould carrier, and runs in a bear- 
ing on the arm k. Lugs on mould carrier enable a 
vacuum chamber d to be bolted to it with pivotal 
bolte J. 

To operate the machine, the vacuum chamber and 
the mould carrier are revolved by a belt running on 
the pulley m in the direction shown by the arrow. 
The valve n is then opened, and an air pump sucks 
the air out of the shaft a, the vacuum chamber d, 
the curved ports f, and the moulds i. The table o 
is next raised by the pinion and the rack p until the 
hollow shaft j is near the bottom of the crucible r 
The partial vacuum in the upper part of the machine 
causes the metal to rise out of the crucible through 
the opening s, and the centrifugal force of the mould 
carrier, aided by the vacuum, causes the metal to 
flow through the ports f into the moulds i, the 
vents ¢ helping the metal to fill all the corners of 
the mould. When the castings are completed the 
bolts | are unhooked, and the mould carrier g is 
swung on the arm k out from under the vacuum 
chamber d, so that the castings may be removed. 
Four pockets for moulds are provided in this carrier, 
but this number may be made more or less accord- 
ing to the size of castings made. 

With this type of machine the plunger is done 
away with, and hence all the troubles connected with it. 
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The melting pot with a submerged pressure chamber is 
also eliminated. There it is very difficult to keep the 
metal hot enough in the pressure chamber without 
making it too hot in the melting pot. While air is 
used an this machine, it is drawn away from the 
metal to create a vacuum, and not compressed and 
forced down upon its surface. Thus air is used in 
the proper way, and no injurious effects should be 
seen in the metal, 

If the vacuum and the centrifugal force can be 
controlled so as to fill the moulds completely before 
the metal chills, and not clog up the machine, this 
should be one of the best methods established for 
making die-moulded castings. With it an ordinary 
oil- or gas-heated melting furnace or a crucible may 
be used to melt the metal, and the machine attached 
in a manner to draw the metal out. 

The above machines illustrate the fundamental 
principles that have made the casting of low-fusion 
alloys a commercial success. The making of castings 
to accurate measurements from metals or alloys of 
a much higher melting temperature is the next step 
in the evolution of the industry, and is bound 
to revolutionise some parts of the foundry business. 

Casting machines are in use that are belt driven 
and automatic and semi-automatic. One machine is 
entirely automatic, and is working daily in a Western 
American clock factory. It makes the wheel, the 
pinion, the staff, and the pivots in one piece, as 

wn in Fig. 6, by casting a white-metal alloy 
around them. First the wire forming the pivots aa 
and the rounds of the pinion at d are unwound from 
a reel, straightened, and pushed through accurately- 
fitting holes in the die-mould. These holes locate 
che wires absolutely in the correct position, and the 
staff at c is cast around them. After this the mould 
opens and a perforated zinc disc is dropped over the 
pinion wires to hold them in position and act as a 
stop to the next half of the casting. A brass wheel b, 
which has been previously formed with a hexagonal 
centre large enough to clear the steel pinion wires d, 
is next dropped into the mould, which is then closed. 
After this the part of the staff at e is cast, and the 
casting thrown out of the machine. This is all done 
automatically, and all the attendant has to do is to 
keep the machine supplied with zinc discs, brass 
wheels, and a reel of wire. 

This method of inserting steel pieces, or those 
made of brass and bronze, in the moulds, and then cast- 
ing metal around them, is carried on quite extensively ; 
in fact, the reinforcement of die-moulded castings 
is common practice among the firms making this 
kind of castings, due to the inherent weakness of 
die-cast metals. None, however, have carried the 
automatic machine to the high state of perfection 
that this clock company has. The wire used for the 
trundles d in this lantern pinion is 0.021 in. diameter, 
and the holes through which it passes into the die- 
mould must be accurately spaced and of the correct 
size. If too small the wire will jam and stop the 
machine, and if too large ths metal will squeeze 
out around the wire and spoil the casting. Thus 
the holes act as a gauge for the wire, which, being 
held as it is, ensures a correctness of size and shape 
in the piece and a uniformity between the various 
pieces cast that could not be obtained in any other 
way. 


Improvements in the Plunger Machine. 


In Fig. 7 is illustrated some improvements on the 
former types of plu machines. The plate that 
holds the lower half of the die-mould and is hinged 
at r is the same as that shown on the machine in 
Fig. 3, as is also the furnace h and the specially- 
heated discharge passage. Like the older machine, 
the plate a is hinged at b, and to its underside is 
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fastened the melting pot c, the casting cylinder d, 
and the plunger e. These are s nded in the 
furnace chamber h, and surrounded by gas flames. 
A charging spout leads up through the plate a from 
the melting pot c. The cover to this spout is shown 


at f, and it is only necessary to remove this when- 


new metal is added. The metal is usually melted in 
auxiliary furnaces, and poured into the casting 
machines. 

This machine differs from that illustrated in Fig. 3 
in the diameter of the cylinder and plunger, and 
the method of* getting the molten metal into the 
cylinder. The plunger e is made _ considerably 
smaller in diameter than the cylinder d, and slides 
in a sleeve composed of the two collars g, held 
together by eight ribs like the two shown at i i. 
This is made of nickel steel, and is machined out- 
side and inside. To prevent the cylinder from leak- 
ing around the plunger, an asbestos washer j is 
placed next to the collar y on the inside of the 
cylinder d. As the plunger is so much smaller in 
diameter than the cylinder they do not touch at any 
point, and there is no danger of the two brazing or 
soldering together. In the ordinary designs of 
plunger and cylinder, as shown in Figs. 2 and 3) the 
molten metal would squeeze in between them, harden, 
and thus stick them together. Dross would also 
gather around the plunger, and make it work hard. 
This was another source of trouble in the die-casting 
process, and often meant that the machine had to 
be taken apart, the metal taken out, the plunger 
removed, the plunger and cylinder cleaned of the 
casting metal, and the wiole reassembled. Many 
different ways have been tried to overcome this. 

While this design greatly reduces the danger of 
the plunger becoming stuck by the casting metal, 
special arrangements have to be made to get the 
molten metal into the cylinder. A better plan might 
be to draw the plunger out far enough for the inner 
end to rest on ribs, and thus allow the molten metal 
in the melting pot c to flow around the ribs and 
into the end of the cylinder d. When the plunger 
was forced in it would trap the metal that flowed 
into the cylinder d, and force it into the mould. 


The eccentric that locks down the mould plate 
that is hinged at r is thrown in and out by the 
crank k. This also turns a sprocket wheel, around 
which runs a sprocket chain that turns another 
sprocket wheel at | at the bottom of the machine. 
This in turn moves the rod m, one-half of which 
is cut away at the inner end, and thus opens and 
closes the port n. Through this port the metal flows 
from the melting pot c to the cylinder d. 


After the plunger has been pulled back, and while 
the mould is being opened to remove the casting and 
closed again, the rod m may be turned to the posi- 
tion shown in the lower portion of Fig. 7. The metal 
then flows into the cylinder d from the melting pote 
to replace that which has been used in making the 
former casting. When the crank k is turned to 
clamp the mould into position for making another 
casting the sprocket wheels and chain turn the rod m 
and close the port n. After this the plunger e is 
moved forward to force the metal up into the mould 
for making this other casting. This form of valve could 
be used to keep the casting metal in the melting pot 
until ready for use. The temperature could also be higher 
than if the metal were allowed to flow into the cvlinder 
freely, as in the ordinary casting machine. In this 
way metals of a higher melting temperature can be 
die-cast, providing the melting pot, the cylinder, the 
plunger and the mou'ds can be made of a metal that 
will stand the higher temperature. 

The use of automatic, semi-automatic, or hand- 
operated machines depends largely on the number 
of castings that are to be made. As die-casting 


machines are always built by the users, they can be 
made in the style that is the more economical. Any 
number of die-moulds may be used on one machine, 
as these can be fitted in such a manner as to be 
easily and quickly interchangeable. 








A View of the Foundry at Close 
Range. 


In the course of a Paper by B. D. Fuller, before the 
American Foundrymen’s Convention, the author made 
the following comments : — 

There is nothing in connection with the foundry 
more worthy of careful study and constant watchin 
than the sand. Where men are working a sand whi 
is not suitable, through being too close to stand hard 
ramming with a minimum use of the vent wire, coke 
bed, or other means of carrying away gases; or, the 
other extreme, a sand too sharp and lacking in bond, 
contributing towards loss through wash, or drop out, 
I will guarantee that, given the same men, sand pro- 
perly mixed and tempered and of a nature to stand 
ramming, containing bond enough to stand up well in 
pockets or overhanging projections in the mould or 
core, and at the same time vent freely, a very marked 
improvement in quality will be found, as well as de- 
crease in cost of product. Time devoted to ascertain- 
ing the correct proportion of new and old sand in 
facing and core mixtures, to seeing that mixing 
machines are properly operated, that the right pro- 
portion of binding material and no more is used, is 
well spent. 

It may, on first sight, look like extravagance to 
allow rope slings to be used through a shop on core 
and moulding floors where chain or iron beam and 
sling could be used. But when we figure the gain in 
time, due to the speed of adjusting a rope which 
adapts itself to all shapes, I believe, in many cases, it 
is an actual economy to use them. Also we can see 
when a rope has outlived its usefulness, as it will give 
warning, where a chain will snap unexpectedly, often 
causing accidents. 

Construct patterns for the machine direct from the 
drawings where at all feasible, for not only do we save 
the cost of original patterns, but save money on every 
casting. Small castings made by hand from loose pat- 
terns cannot be compared as to quality or cost with 
those made upon machines from proper patterns. In 
regard to patterns other than those for the moulding 
machine, second only to the machine in importance is 
the match plate system, i.e., not simply plates with 
one-half pattern on each side to ram cope and drag 
upon the same plate, but parts on separate boards or 
plates; as is true of the machine, the more intricate 
the design, the more they are worth. In some cases 
as many as four separate plate patterns for a four- 
part mould are being used, and there are patterns up 
to eight feet, and even larger, from which castings 
are produced. Here again, the man not considered 
the finest mechanic will produce good work. He can- 
not abuse the pattern by beating it with a hammer, 
as he cannot reach it. The gates are formed as part 
of the pattern, thus doing away with a source of much 
loss and trouble, for many a job is spoiled in the cut- 
ting of the gate. 

As a general thing these match plates can be drawn 
from the mould by means of the simple guide pins in 
the flask, leaving a perfect mould, but when the draw 
is too intricate for this method to be successful a 
simple drawing device can be applied by hand to the 
match plate after the mould has been rammed and 
rolled, which will give a perfect mechanical draw, 
leaving the same as fine as any machine-made mould. 
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Pattern Shop Management. 


{n many pattern shops, with proper management 
and the intrdouction of a good system, a saving ot 
33 per cent. to 50 per cent. can be effected. It would 
be impossible to adopt the same system to all pattern- 
shops, large and small; that which would be ap- 
plicable to a large one, of say 70 to 100 men, would 
be unsuitable to a shop of 10 or 15 men, but never- 
theless, the main ideas may be modified or extended 
to suit any particular shop. 

In nearly all general engineering shops, during a 
period of national good trade, there are intermittent 
times of boom and slackness, and by the nature of 
the engineering business, the pattern-shop is in- 
variably the first to feel the effects in either case. 
If a boom, the first effort made to cope with the 
incoming work is the engaging of as many fresh 
hands in the pattern-shop as it will possibly hold, 
and often more than the room will allow for ex- 
peditious work by each man. 

The writer will assume for the present purpose, 
that the shop under consideration is capable of 
benching 40 pattern-makers at a time of good trade, 
that the introduction of any more would cause cramp- 
ing of working room, and that during slackness the 
number would probably be reduced to say 15, a not 
at all unusual example. During the period of slack- 
ness it is quite evident that whatever machinery the 
shop contains is only being worked at less than half 
its capacity. If the machinery is still worked to its 
full capacity with less than half the number of men, 
it is obvious that when the shop is filled up with 
men, a great deal of waiting will take place at the 
machines, or a great amount of the work has been 
hand labour instead of machine work. This has been 
and is still the case in many shops. ; 

We have said that the pattern-shop having an in- 
rush of work, the first thing is the engaging of a: 
many men as can be benched. Let us see what this 
means in cost of wages to a firm whose shop is 
the size under consideration. Twenty new hands at 
£2 per week is equal to an increased weekly wage 
bill of £40, which for six months would mean at 
least £800, allowing for lost time, sickness and _holi- 
days. Supposing that 10 men are engaged instead 
of 20, and the difference in wages, viz. £400, is 
spent in machinery, and agreeing that that amount 
would purchase at least three machines and that 
each machine, if worked to its full capacity, is equal 
to three men (a low estimate) we arrive at this re 
sult: at the end of the six months the same amount 
of work has been produced and the firm is £400 
worth of machinery in hand. It is easy to calculate 
the continued benefit to the firm financially at the 
end of twelve months. 

How aggravating and worrying it is to a foreman 
to see repeatedly during the day, one, two, or some- 
times more men, marking time until the band-saw 
or planing machine is at liberty ; only those who have 
held the post, and whose work in the shop is on 
estimate, know. Again, a further saving can easily 
he effected in those shops already containing an 
adequate amount of machinery, if band-saws, planing. 
machines, trimmers, sanding-machines, lathes, etc., 
are given constant attention to keep them efficient 
The difference between their highest efficiency and 
the loose indifferent state they are mostly in, is 
easily 50 per cent. X . 


A planing and thicknessing machine, if in proper 
working order, carefully attended to, and worked by 
a man up to standard, will so finish the wood that 
no further planing by hand is necessary. After the 
wood or timber has been marked off and set out, 
and, say, requires sawing by the band-saw, it should 
leave that machine so near a finish that the sand- 
papering machine will do it; if it does not, then 
the band-saw is much below its true efficiency. The 
object is to get the utmost work out of these 
machines with the least possible cost. 

Take for example, a shop containing one surfacing, 
and one thicknessing machine, one 36-in. band-saw 
and one 24-in. band-saw, one dimension saw, three wood 
turning lathes, one disc and one belt sand-papering 
machine, the usual large and small trimmers, say 
six. For our present purpose we need not include 
saw sharpeners, gouge grinders, wood driller, etc., 
which, it should be unnecessary to say, quickly earn 
their first cost. A pattern-shop containing this 
machinery would or should be large enough in floor 
space to bench 40 to 45 men and boys, together with 
four machine-men, who should use and keep up to 
their highest capability all the machines enumerated 
above. 

One man and a boy should work the two planing 
machines, the boy helping the man for at least three 
months before he is allowed to use either machine 
alone. One man and one boy should run the two 
band-saws, and another man the dimension saw. It 
is astonishing what one of these latter machines will 
do at the hands of a competentman, but if at all 
neglected it is not only useless but dangerous. A 
man and a boy should take up all the lathe work, 
which leaves the sanding-machines, trimmers, etc., for 
use by the pattern-makers. It would be the duty of 
the foreman, as he found best, to apportion the 
upkeep of the trimmers, etc., amongst the four 
machine men and boys. 

Each pattern-maker should be supplied with a 
fly-leaf book ruled and printed as shown herewith. 
When a pattern-maker has received a drawing and 
instructions from his foreman he should fill in the 
form or sheet for the whole of the timber he requires 
for the pob. The example herewith is a typical form 
shown filled up. This form should be passed on 
with templates, if any, by a boy to the foreman’s 
office, and the foreman should then send it through 
first to the timber shed, where the lengths and widt 
would be most economically sorted. The short pieces 
would be taken from the ‘‘scrap’’ heap. The 
timber and form would thén pass forward to planing 
machines, afterwards on to the places as noted on 
shown filled up. This form should be passed on 
office, and the foreman should then send it through 
first to_the timber shed, where the lengths and widths 
of the wood would be sent to the bench; the pieces 
with them to the band-saw. The pieces for the lathe 
shows that the thickness of 8 inches can be built 
finds his stock. The sketching of a square under 
“ends” means the ends are to be trimmed off square 
to the lengths given. ; 

The results obtained from a system on these lines 
are that the machines are kept up to standard, the 
responsibility for neglected machinery can reasonably 
be placed on the man in charge, and there are less 
repairs. The machine-man’s wages are 15 per cent. to 
20 per cent. less than pattern-makers, and owing ta 











constant employment at the machine he becomes a 
more skilful worker, and the work done by him costs 
less. No pattern-makers are kept waiting for 
machines, and no time is lost in going backwards 
and forwards from bench to machines, etc. 

No columns in the forms should be left blank. If 


no particulars are to be shown a line should be drawn ° 


through, and no alterations of figures should be 
allowed. If a wrong figure or dimension has been put 
down, the pattern-maker should cross the figures out 
and put new ones in on the next line. This will place 
responsibility for mistakes on the man who makes 
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them, and assist also in reducing those odds and 
ends that accumulate so rapidly in most pattern-shops. 
At the end of the day’s work the pattern-maker 
should fill in his time on the form, whether any 
timber has been used or not, initial it, and hand 
it into the office as he goes out. A correct record 
is thus kept of the amount of material used, the 
workman’s wage number, works order number, date, 
ete., for the shop clerk’s purpose of entering up. 

The boys assisting the machine-men should be passed 
on from machine to machine, say every six months, 
until they reach the bench. They thus grow up with 
the system, and by these means fall readily into the 
way when they themselves become bench hands. 








Cast Arbors and Dry Sand Moulds. 


Writing on “ The Foundry at Close Range,” before 
the American Foundrymen’s \Association, Mr. B. D. 
Fuller says :— 

When large cores are made in quantities the use 
of cast arbors as a means of safety and economy is 
generally overlooked. What though it does mean some 





time daily required from carpenter or pattern- 
maker building and fitting arbor paltterms to the 
boxes ? 


When once you have a stock of arbor pat- 
terns it more often means but a slight change to adapt 
an old pattern to a new job. Suppose it does require 
one or two men moulding these open sand arbors every 
day; the cast arbor will save days of time in cutting 
and shaping wrought-iron or steel rods, will give a 
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firmer and more stable core, and enable the coremaker 
to use fine coke or venting material, where he other- 
wise could not make use of it. 

The practice of drying moulds may be carried to an 
extent which may at first sight seem an extravagance. 
One can sometimes walk into a shop and see right 
and left the burning of charcoal in pans suspended 
in moulds, or charcoal in mass upon a sheet of corru- 
gated iron covering a mould; but this may be an 
economy, in that men who would require years of 
careful training to make thorough green sand 
moulders, can in a comparatively short space of time 
be taught to do good work through dry sand methods. 
The mould can be rammed harder, it requires less 
venting, and when wet blacked and slicked, and 
gone over with a final plumbago wash, will give surer 
results, provided the facing sand is right. Where 
gas is obtainable this is one of the best agents avail- 
able for mould drying, as burners may be formed for 
jobs which are in day after day, and operations such 
as drying drag cheek and cope of the same mould at 
the same time with the one burner can be carried out, 
thus saving time, money and space. But for inregu- 
lar work of odd shape, and work in and out, there 
is nothing better than charcoal. 








Correspondence, 


[We accept no responsibility for the statements made, 

or opinions expressed, by our correspondents. | 
New-Old Ideas. 

To the Editor of the Founpry Trapgr JourNAL. 

Sir,—Remembering the old saw, “ There is nothing 
new under the sun,” it is, perhaps, natural that one 
should at times wonder if it is worth while writing 
on a technical subject, for fear that something has 
already been written about the same. This thought 
was very forcibly. brought home to me recently, on 
referring to a number of technical periodicals of about 
seven years ago. In one of these I found an article 
describing a process of moulding a large spur wheel 
that was too large to be done on the moulding machine 
in the ordinary way. My attention was drawn to this 
because, only a few weeks previously, I had a similar 
wheel to make, and after spending some time in 
thinking the matter over, I made it in the way de- 
scribed, with a very slight variation, At the time I 
thought the method was so good, that I decided to 
write it up and submit it for publication, with the 
idea that it might help someone else; with this object 
I had already partly written the article. 

Although I have not the slightest. recollection of 
reading the previous article, it may be presumed that 
I had seen it at the time, but probably owing to it 
not presenting itself to my mind as likely to be useful 
T had not taken sufficient notice of it. However it was, 
the fact+remains that the two jobs were very similar, 
and so would the articles have been had 1 finished 
mine. T can only account for the similarity by assum- 
ing that, although T took no notice of it at the time, 
the impression had been left unconsciously in a corner 
of my brain. 

What I wish to emphasise is the almost unconscious 
benefit accruing to most, if not all, readers of - tech- 
nical papers. It may be that no immediate use can be 
made of what is read, or we may read about something 
that is not even interesting at the time, but the seed 
is, nevertheless, sown, and in all probability will bear 
fruit in due season. The foregoing should not dis- 
courage anyone from writing, as it may safely be left 
with the editors to discriminate and judge on the 
various articles submitted; because an article on @ 
certain subject has already been printed, it by no 
means follows that the last word has been said about 
it, for the later writer may treat the same subject in 
a totally different manner. 

aoe Yours, ete. 


«w. P.” 
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Electric Steel Works Practice in Germany’. 


After gaining satisfactory experience with a small 
(14-ewt.) Réchling-Rodenhauser furnace in 1907, 
Messrs. Le Gallais, Metz & Co., of Dommeldingen, 
decided to adopt the system on a larger scale; and i+ 
is now stated that they have found not the slightest 
reason to regret this step, the furnace producing excel- 
lent steel. The electric power is generated in two 
central stations, the motive power for which is sup- 
plied by blast-furnace gas. In addition to meeting 
its own requirements in respect of power, the plant 
has also to supply the town of Luxemburg with three- 
phase current at 5,000 volts and 50 periods. For the 
requirements of the electric steel plant, the original 
three-phase is converted into single-phase at a trans- 
former station. Each of the transforming sets con- 
sists of a synchronous three-phase motor for intermit- 
tent work, 140 h.p., 500 volts, 50 periods, and 485 
r.p.m.; @ single-phase alternating generator 825 to 
950 k.v.a., 3,000 to 3,500 volts, 25 periods; a synchron- 
ous three-phase motor, 715 h.p., 5,000 volts, 50 
periods; and an excitation machine for 110 volts and 
210 amperes. ll these machines weigh in the aggre- 
gate about 50 tons. 

To prevent the inconveniences arising from the 
earth vibrations produced by the working of the steam 
hammers, the transformer plant and switchboards have 
been housed some distance away. Curremt is conveyed 
to the furnace plant by means of lead-sheathed cables, 
asphalted and reinforced with iron ba.ds. The cables 
are laid in a large brick conduit, along with the other 
conductors leading to the working machines, cranes, 
lamps, ete. Air shafts are provided for ventilation. 

The main building consists of five, bays, each 330 ft. 
long and 36 to 60 ft. wide, built of constructional 
iron-work with brick filling, the roofs being of pumice 
concrete. This building houses the furnaces, foundry, 
fettling plant, finishing shop and forge. The northern 
bay contains the electric furnaces and mixer, mounted 
on a concrete platform 10 ft. above the floor, an 
arrangement facilitating access to the furnaces on all 
sides. There is no need to describe the construction 
and method of working the furnaces, both being well- 
known, except to say that the plant consists of three 
single-phase-alternating furnaces and one three-phase 
furnace. The formv are all of the one type, namely, 
to deal with a 3}-ton charge, and consuming 380 kw. 
of electric energy, at a tension of 3,500 volts and 25 
periods per second. The windings are cooled by air 
delivered by a fan, the air having been freed from 
impurities by means of a filter, in order to prevent 
contamination of the pipes and transformers. This 
arrangement acts so well that in spite of the close 
vicinity of the bath of molten steel at a tempera- 
ture of 1,600 to 1,700 C., the windings cam be readily 
kept down within the prescribed limit of temperature. 
The furnaces are mounted on rollers, and are tipped 
electrically, being adapted to tilt forward through an 
angle of 45 deg. for discharging, and 17 deg. backward 
for drawing off the slag. These operations are con- 
trolled from an enclosed switch-room, about 3 ft. above 
the platform, and equipped with various necessary 
appliances, as well as with telephone communication 
to the power house and transformer plant. 

The transformer for the 1}-ton three-phase furnace 
is designed for a maximum consumption of 280 kw. 
and a tension of 500 volts at 50 periods. The arrange- 
ments for cooling, tilting, etc., are similar to those 
already described. In order to deal suitably with the 


* E. Bian in “Stah] und Eisen.” 


class of raw material available, the furnaces have a 
basic lining of dolomite and tar. 

The time occupied in working a charge varies from 
2 to 3 hours, according to the product desired, and 
the average consumption of energy for a 34-ton charge 
is 350 to 390 kw. The furnaces work very uniformly 
and the current curve is almost a straight line, the 
only fluctuations being those produced designedly. 
The working life of the furnace lining is 90 to 125 
charges, without repairs; the walls then need renewal, 
but the bottom and vault will last out several new 
walls. 

The metallurgical process is as follows: —Hot metal 
is brought from the blast furnaces in ladles, and after 
being partially refined in a Wellman furnace, is finished 
in the electric furnaces. The Wellman furnace is 
basic-lined and has a capacity of about 20 tons, the 
hearth measuring 20 ft. by 8 ft. -The gas is generated 
in two Morgan producers, measuring 5} ft. in diameter 
and 10} ft. in height. The process in the open-hearth 
furnace may be characterised as a Talbot process. 
The charge consists of molten basic pig -of approxi- 
mately the following composition: —Carbon, 3.5 per 
cent. ; manganese, 1.5 per cent. ; silicon, 0.6 per cent. ; 
phosphorus, 1.82 per cent. : sulphur, 0.07 per cent. 

The finished product from the open-hearth furnace 
is a mild steel containing 0.15 per cent. of carbon, 0.25 
per cent. of manganese, traces of silicon, 0.045 per 
cent. of phosphorus, and 0.040 per cent. of sulphur. It 
is charged into the electric furnaces in the molten 
state. For this purpose 34 to 5 tons of hot metal are 
drawn from the open-hearth furnace (which holds about 
17 tons), and is replaced by a similar quantity of hot 
metal from the blast furnaces, the charge in the 
former then containing about 0.90 per cent. of carbon, 
0.5 per cent. of manganese, 0.4 cent. of phos- 
phorus, and 0.05 per cent. of sulphur. This charge is 
refined in about two hours with ore, rolling-mill cinder 
and lime, in the usual way. By the time the ore 
reaction is complete, the greater portion of the phos- 
phorus has been elminated in the slag, and nearly ail 
the other impurities have been burned off, whereupon 
the slag is drawn off and a second slag is formed by 
fresh additions. This new slag takes up the residual 
impurities in the metal, and the charge is soon ready 
for tapping. As a rule the first slag consists of about 
12 per cent. of silica, 42 per cent. of lime, 5 per cent. 
of magnesia, 8 per cent. of alumina, 10 per cent. of 
ferric oxide, 6 cent. of manganese oxide and 14 per 
cent. of phosphoric anhydride. The final slag con- 
tains 10 per cent. of silica, 45 per cent. of lime, 5 per 
cent. of magnesia, 6 per cent. of alumina, 15 per cent. 
of ferrous oxide, 10 per cent. of manganese oxide, and 
7 per cent. of phosphoric anhydride. The consump- 
tion of lime amounts to 14 per cent., and the added 
ore is about 28 per cent. of the weight of pig-iron, the 
yield being about the same as this latter weight. 
Generally speaking, no additions of manganese, spiegel- 
eisen or ferro-silicon are required. 

The modus operandi in the electric furnace forms a 
continuation of that in the open-hearth furnace. 
When charged with material of the above composition. 
the bath is refined until the samples drawn exhibit no 
phosphorus. This usually takes about an hour, the 
metal then containing, 0.05 per cent. of carbon, 0.10 
per cent. of manganese, traces of silicon, and 0.04 
per cent. of sulphur. The slag is then tapped, and 
carbon is added, the quantity depending on the hard- 
ness of the product. An amount of ferro-manganese 
corresponding to the desired manganese content is 
added at the same time. Immediately afterwards the 
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Quality 


| 








Very mild, weldable ra 0.04 Trace. 
Mild, for case-hardening ae ey 0.18 0.16 
For.engine and wagon construction 0.45 | 0.20 
Do. do. 0.61 | 0.20 

Mild steel ... em 0.62 | 0.14 
Medium tool steel 0.81 | 0.20 
tool steel 1.05 0.18 
Very hard steel 1.23 0.20 
Chrome steel ie es 1.03 0.17 
Nickel hardening steel ... 0.21 0.14 
Nickel structural steel ... ae 0.33 0.20 
Chrome-nickel hardening steel 0.12 0.20 
Chrome-nickel structural steel 0.34 0.17 
Special pen steel . 0.57 1.53 
0.55 0.50 


Special tungsten steel i 


desulphurising slag is added; and as soon as this has 
melted, the bath and slag are deoxidised, the slag 
becoming perfectly white and acquiring the property 
of absorbing the sulphur liberated by the increased 
temperature. The gases and particles of slag in the 
metal separate out, as do also the sulphides, which are 
taken up by the white slag, a small portion being 
volatilised. In other respects the composition of the 
metal remains unchanged. The carbon content of the 
metal is determined by analysis, so that any necessary 
modifications may be made. For alloys steels, the 
alloying adjuncts are not added until after the de- 
oxidation period, in order to prevent loss in the slag. 
The period in question lasts about an hour, and reduces 
the sulphur content to 0.005 to 0.010 per cent. When 
deoxidation is found to be complete, the charge is 
tapped, the flap doors on the platform being opened so 
that the ladle can be run in under the lip of the 
furnace. According to the purpose for which it is 
intended, the steel is either conveyed to the foundry 
by a travelling crane, or is poured into ingot moulds 
in the casting pit. 

The foundry turns out castings of all dimensions, 
from a weight of 7 oz. to 10 tons, and of various quali- 


ties from a breaking strength of 51,000 to 64,000 
lbs. per square inch and an _ elongation of 
25 per cent., to 85,000 to 99,000 lbs. per 


square inch and an elongation of 10 to 8 per cent. 
For the electrical industry a special mild steel of the fol- 
lowing composition is produced :—Carbon, 0.05 to 0.06 
per cent.; silicon, traces; manganese, 0.20 per cent. ; 
phosphorus, 0.005 per cent.; and sulphur, 0.003 per 
cent. The mechanical properties and chemical com- 
position of a number of the products are given in Tables 
I. to II. The circumstance that electro-steel has 
made such rapid headway is readily explained by its 
excellent properties; its homogeneity. compactness of 
structure, purity and workability being of the first 
order. 

There is no possibility of the bath becoming conta- 
minated as it may in gas-fired furnaces; on the other 
hand the phosphorus and sulphur content can be 
lowered to mere traces by working the charge accord- 
ingly. 

7% number of tests have been made as to the capacity 
of electric steel to resist the action of acids and atmcs- 
pheric influences, the polished test bars being immersed 
in separate glass flasks, fitted with hydraulic seals, and 
the decrease in the volume of air (corresponding to the 
absorption of oxygen by the metal) determined by 
means of a burette. The results of some other tests 
are given in Table IV, polished and accurately weighed 
bars of electro-steel, open-hearth steel and basic steel, 
of analogous chemical composition, beimg immersed in 
an acid liquor, and the loss in weight determined after 
a given lapse of time. The results indicate the excel - 
lence of electro-steel in this dirction also, and that it 
presents decided advantages where high requirements 
are exacted. 
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Table I. Chemical Analyses of Various Charges. 





Mn. | 8. - | Cr. Ni. Wo. 


| | 
Per cent. | Per cent. | Per cent. | Per cent. | Per cent. | Percent. Percent. Per cent, 








1 

026 | 0,006 | 0.007 ~ - - 
0.62 0.009 | 0009 ~ - ~ 
0.62 0.011 | 0,008 - - - 
0.71 0.006 0.010 -- 
0.27 | 0.006 | 0.008 _ _ 
0.27 0.008 0.008 - 
0.24 | 0.010 0.009 -- 
0.23 0.008 0.009 — - 
0.23 _ 0.009 0.007 1.35 
0.51 0.012 0.019 3.77 
0.36 0.009 0.010 3.06 
0.29 0.011 0.010 0.91 3.93 - 
032 | 0.005 0.011 1.23 3.51 - 
0.44 0.004 0.011 -- - 
0.21 Trace. Trace. | 1.00 — 0.69 

Table IT. Tensile Strength. 


Elastic limit Tensile strength 














No Elongation Contraction 
lbs. per sq. in. lbs, per sq. in. | Per cent. Per cent, 
1 31,290 43,400 35.4 700 
2 44,090 69,400 26.5 54.6 
3 61,150 96,600 20.2 42.0 
4 70,260 114,350 15.0 35.6 
10 54,600 76,080 24.5 64.0 
ll 65,140 86,750 21.9 60.0 
12 64,570 83,910 22.3 64.0 
13 104,680 123,740 13.3 48.0 
14 68,270 112,640 15.2 43.0 
Taste ITI.—Results on Annealed Castings. 
* 
ef; | 84 
c Si. Mn, s. P (see!] B§ 
aes Per Per Per Per | Per 2% = %5 
‘cent. cent, cent. cent. | cent.| SE9| Ese 
ase) ss 
og | & 
= 
385 0.12 0.13 0.53 0.014 0.011 51,920; 22.5 
368 0.10 0.20 0.48 0.015 0.020 58 030) 23.5 
704 0.23 0.30 0.59 0.021 0.025 66,850 | 24.0 
705 0.26 0.31 0.62 0.018 0.022 68,550 20.0 
707 0.32 0.35 0.83 0.012 0.025 79 650 | 20.5 
734 0.35 0.32 0 68 0.022 0.023 85,330) 15.4 
816 0.37 0.35 0.71 0.009 0.017 95,240! 15.0 
| 


TABLE IV.—Hesistance of various Steels to Acid. 











Loss in 
weight After 
Steel. after 7 days. 
4 days. 
Per cent, P ’ 
I. In hydrochloric acid | Electric 2.71 yt ee 
solution Open-hearth 4.62 6.67 
Basic Bessemer 13.82 21.30 
Il. ms ‘en - Electric 1.31 3.50 
Open-hearth 2,98 5.00 
Basic Bessemer 6.47 12.90 
II. = Electric 1.53 3.00 
Open-hearth 370 6.92 
Basic Bessemer 6.00 11.62 
1V. In sulphuric acid Electric 3.73 7.21 
solution ‘ Open-hearth 8.41 16.76 
Basic Bessemer 13.86 24.73 
' 
We have received from the Anglo-American Oil 


Company, Limited, 36-38, Queen Anne’s Gate, West- 
minster, 8.W., an interesting booklet on “ Liquid 
Fuel,” calling attention to the great field offered for 
the application of liquid fuel in various smelting, 
enamelling, and metallurgical processes, in addition 
to its value for steam-raising and marine purposes, 
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Unevenly Chilled and Untrue Car Wheels.* 


By Thomas D. West. 


It is generally known by those familiar with the 
manufacture and use of chilled car wheels that only 
a very small percentage of them are evenly chilled. 
The writer was informed by Dr. C. B. Dudley, that 
in the examination of a large number of broken 
wheels at Altoona fully 70 per cent. showed 
variations in the depth of chill. Unfortunately for 
the railroads, the evenness of chill around wheels is 
a quality which defies inspection. An uneven depth 
of chill around car wheels isaserious evil. It weakens 
«a wheel just as similar defects weaken chilled rolls, 
and rolls often snap in two under loads that would 
have had little effect on them were they chilled to 
an even depth. The chief cause of this weakness lies 
1n the great difference in strength and contraction 
of the same iron when in a grey state and in the 
chilled form. 

First, as to the question of strength. Of two casts 
from the same ladle, the one grey and the other 
chilled or of an all-white fracture, which means that 
the carbon is almost entirely in the combined form, 
the latter generally possesses but little over half the 
strength of the former. The strength of the white 
or chilled iron varies according to the class of iron 
used, that coming from a burnt or oxidised iron being 
the weakest, and that from charcoal iron the strongest. 
As far as the strength is concerned, therefore, com- 
pelling the iron to take the white or chilled form is 
a necessary evil and often a serious one, especially 
if the depth of chill is uneven, as it is in the great 
majority of car wheels cast to-day. 

Secondly, in considering the relative contraction 
of chilled and grey iron cast from the same ladle of 
metal, we find that the former contracts about as much 
again as the latter in metals such as Nos. 4 and 5, 
Table. I. The bars used by the writer in making these 
tests were about 14 in. square by 24 in. long. 
Fig. 1 shows the plan of moulds used; the sand bars 
were cast in the space P and the chilled bars in N. 
The one sand cope covered both moulds; each mould 
had a gate at the centre, and was poured from the 
same basin. 


Taste J.—Contraction 


Tests of Chilled and Grey 
Tron. 


(Test bars, 14 in. square by 24 in long.) 


Contraction Contraction 
Character of Metal Tested. of 


o 

Chilled Iron. Grey Iron. 

Inches. 
0.270 
0.262 
0.271 


Inchea, 
0.240 
0.205 
0.211 
0.227 


0.229 


Ferro-silicon 
Foundry iron =m sain 
Bessemer iron _... ae % 
Gray iron with 15 per cent. 
steel see eee eee oes 
5 | Charcoal iron 
| 


0 322 
0.446 





If it were not for the fact that the chilled crust 
of a car wheel or other casting obtains considerable 
of its contraction before the body of grey iron, which 
is generally in a liquid state after the chilled crust 
has solidified, it would be a hazardous undertaking 
to make any casting having a chilled crust and grey 
interior. Nevertheless, owing to the difference of con- 
traction mentioned above, there must exist greater 
ed 1 Proceedings of the American Society for Testing 


internal stresses in a chilled car wheel than if the 
same casting of grey iron were cooled under normal 
conditions. 

The writer is convinced that the present methods 


_ of casting are responsible for not only unevenly 


chilled, but also for untruly round car wheels. 
Recognising the importance of tests on the roundness 
of tread of chilled car wheels, he succeeded in obtain- 
ing data upon such tests through the courtesies of 
Mr. 8. K. Dickerson, Assistant Superintendent of 
Motive Power, and Mr. H. E. Smith, Engineer of 
Tests, of the Lake Shore and Michigan Southern Rail- 
way Company. 

To make these tests six pairs of wheels cast by 
different founders were selected. An axle with a 
wheel pressed on each end was placed in a lathe, and 
the centres were firmly pressed. ‘The wheels were then 
hand-turned. This done, the tread was divided into 
eight sections, each the same distance from the flat 
edge, and a specially constructed micrometer used to 
discover any variation in the roundness. All the test- 
ing was done with great care and precision. 

b oo cope nenesecnnSifernne-s---- 2-08 
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| Space for sand mold 











Chill mold 



































Fic. i—SAND AND CHILL MOULDs. 


The tests are illustrated in Fig. 2. The dotted line 
in each diagram is a circle through that point on 
the tread having the smallest radius, and is considered 
as the datum line. In plotting the diagram, the 
variations from this datum line have been multiplied 
by five, in order to emphasise the irregularity of the 
tread. It is to be understood, however, that the 
figures given are the actual variations in the radii of 
the wheels from the datum circle. 

The results of a majority of these tests certainly 
demonstrate the necessity of improvement in the 
roundness of wheels as well as obtaining an even 
depth of chill, and show the importance of testing the 
roundness of car wheels. The writer is not aware of 
any regular tests of this kind being made by the 
railroads, but believes that if they were made with 
the present make of wheels, only a very small percent- 
age would pass satisfactorily. Such tests could 
readily and cheaply be made before the wheels are 
bored by setting an internally-turned iron ring over 
the tread. There are, of course, other plans which 
could be used, but the ring should answer the purpose 
in many cases. 

While the wheels are undoubtedly weakened by the 
uneven depth of chill and have therefore a shorter 
life, their lack of roundness also prevents smooth 
running and must cause some vibration or pounding 
which greatly aids in creating fractures or breaks in 
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the rails. This pounding effect of flat wheels has been 
. accurately and scientifically demonstrated. 

The longer any chilled body remains in contact 
with the chiller, the deeper chill will it possess. 
Therefore, any factor which tends to prevent the 
chilled crust from contracting away evenly from the 
surface of the chiller is a cause of unevenly chilled 
castings, and also serves to aid the making of untrue 
wheels. 

The writer has, after much study, devised a method 
of casting whieh will assure evenly chilled and truly 
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Fic. 3.—EXPANSION TEST FOR CONTRACTION 
COMPRESSION ARMS. 


round car wheels. (See ‘“ The Iron Age,’’ Aug. 5, 1909.) 

Since the publication of this article, the writer has 

made improvements which allow the outer edge of 

the flange to be of the form now required by the 
a 


Master Car Builders’ Specifications. This change 
permits railroads obtaining wheels cast by this method 
to meet their specifications for form in every respect. 

The thermal and drop tests to which chilled car 
wheels are now subjected define in a measure what 
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Fic. 4.—ILLUSTRATINS WHEEL FLANGES. 


qualifications any special lot of ninety-nine or ninety- 
eight wheels must possess, but is not the present 
uncertainty of obtaining an even depth of chill one 
that could often shake faith in the accepted lot? It 
is therefore essential to know positively just what 
any method advancing a remedy for these defects wi.. 
accomplish. 
In the past year the writer has done considerable 
experimenting with his improved method, the results 
Fic. 2.—IRREGULARITY IN THE ROUNDNESS of which have demonstrated the urgent need of having 
OF CHILLED CAR WHEELS, the chilled crust uniformly “hugged” during its 
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cohtraction. Those familiar with the manufacture of 
chilled car wheels know that much study has been 
devoted to the idea of obtaining what has now been 
achieved by the writer, and that several different 
methods have been tried to attain these ends. These 
methods depend upon the expansion of short arms 
which are a solid part of the chiller. To see how 
far these arms will tightly follow up the contracting 
shell, the writer presents the test illustrated by Fig. 
3. A l-in. by 2-in wrought-iron bar 12 in. long has 
one end A exposed to the heating influence of liquid 
metal poured into a basin H, 8 in. in diameter by 
5 in, deep. The other end F is in contact with a 
l-in, board K, which is free to swing about the 
fulerum M at one end, while the other end just 
touches a block at D. A test of this device showed 
that in five minutes after pouring metal to fill the 
basin, two fingers could be tightly held on the bar 
at B, 4 in. from the edge of the basin. It required 
ten minutes before light could be seen through the 
opening at D, and fifteen minutes to note any heat 
to reach the end at F. 

In a study of this test for purposes of comparison, 
it is to be remembered that the arm or bar A is 
fully two-thirds the length of those forming a solid 
part of the so-called compression chiller. Another 
point to be kept in mind is that any form of arm 
devised to obtain a tight hugging contact with the 
contracting crust, as is done in a positive manner 





th, Wy 
Z 





Fic, 5.—MOULD JUST AFTER BEING POURED. 


THE West PROCESS FOR 


with the writer’s method, must expand or be forced 
inward fully 3-16 in. 

Another fact which was brought out in the writer's 
experiments; and one which he believes is known or 
fully realised by very few, if any, experienced car 
wheel makers, is that the chiller will expand about 
} in. in diameter after pouring the metal. Here we 
have a movement which is the opposite of contraction 
and which, in the case of the compression chiller, 
serves to pull the arms back from the contracting 
crust more than their expansion can force them in- 
ward. This evidently defeats the purpose of having 
arms tightly hugging the contracting crust, which is 
necessary to obtain an even depth of chill and true 
roundness in wheels. 

To those who are familiar with the manufacture of 
car wheels, the importance of the above comparisons 
is self-evident. 

The recent experiments of the writer tender every 
assurance of his method giving evenly chilled an 
truly round car wheels. This improvement should 
wrought iron or steel wheels, comments on the value 
greatly encourage the continued use of chilled wheels, 
no matter what proficiency may be obtained by 
wrought iron or steel wheels. 


The West Process.* 


To demonstrate the practicability of the appliances 
used with the improved process seen in Figs. 5 and 6, 





* To elucidate the foregoing references, we append the following 
Abstract from “ The Iron Age,” August 5, 1909, 
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a few wheels were cast at the Standard Car Wheel 
Company, Cleveland, Ohio. It was discovered that 
the chill or crust contracted about 3 in. inside of 7 
minutes. This means that the outer or chilled rim of a 
car wheel contracts nearly its full amount, while 
much of the internal body is still semi-liquid. 

The writer’s remedy for uneven chill is to cause the 
wheel while contracting to remain central in the mould, 
so that one part will not remain in contact with the 
chiller longer than any other. To accomplish this he 
uses the outer edge of a wheel’s flange in connection 
with the top edge of the wheel’s tread. ‘As the latter 
may be considered unnecessary by many, it is not 
shown here. How the flange is utilised 'to obtain the 
ends sought will be seen from Figs. 4, 5 and 6. The 
centraliser p is of solid iron and of sufficient weight, 
so that when released by pulling out the keys r it 
will descend by gravity as fast as the contractinz 
crust will permit it, and compel the casting to leave 
the surface of the chiller umiformly. Thus there is 
obtained an even depth of chill and a true round 
wheel. 

Fig. 4 is shown for the purpose of illustrating, as 
at n, the form of the outer edge of car wheel flanges 
in use at the present time. At m, is the form used by 
the writer’s process, and while it is slightly differeni, 
no objections have been presented to its use. 

A chill will be deeper in a casting the longer the 
surface of the metal remains in close contact with the 
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Fic. 6.—MOULD SEVEN MINUTES AFTER BEING POURED. 
CasTiInc CAR WHEELS. 


chiller, up to the limit of the possible effect of the 
chiller. If there is any other reason for an uneven 
depth of chill in wheels than that some part of the 
casting’s surface becomes freed from the chiller sooner 
than another the writer does not know of it, nor has 
he heard any other explanation. 


Glass as a Brass-Foundry Flux. 

The question is still being asked, ‘Is glass a good 
flux for brass,” and many foundrymen still favour it. 
It is actually not a flux, but a protective covering 
which has no fluxing effect on the metal at all. The 
reason why it apparently serves the purpose is that 
it melts to a viscid mass on the top of the metal and 
prevents it coming into contact with the furnace gases 
and air. Hence, the oxidation troubles that other- 
wise might be experienced are avoided. But if dirty 
and oxidised metal is used in the furnace, glass does 
not clean it. At the same time, there are still a 
number of good brassfounders who melt quite  suc- 
cessfully and use only glass as a protective covering. 
All the scrap from the foundry, gates, sprues, risers, 
chippings, ete., are put back into the crucible for 
re-melting without the use of deoxidisers, the glass 
being apparently quite sufficient to meet the case. 
It is best, however, when melting such miscellaneous 
scrap to use salt as a flux, as it assists in avoiding 
the troubles associated with dirty metal. 
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Japanese Bronze Castings. 


In comparing modern European art with that of, 


foreign countries and of ancient times, says H. 
Heiland in the * Giesserei-Zeitung,” it is found that 
in the department of metal working, even among the 
ancient Kgyptians, but very litde use was made of 
the foundry art. The singie exception which proves 
that outside of Europe the founder’s art has existed 
for thousands of years is given by Japan 
and the related land of China. It must be 
conceded that the knowledge of this art, and especi- 
aily that of bronze casting, took its course trom 
China to the younger land of Japan. There, how- 
ever, it atcained a higher degree of development, 
although it soon took an almost bizarre direction, 
and swerved more and more from the ancient Chinese 
classic style. ; 

Whether or not the art of casting was the same in 
the old days in Japan as now, is difficult to ascer- 
tain. But the Japanese are in all such things so 
conservative—as much so as the Chinese—that it 
may be assumed to be so. As far as we can judge 
from the products of those times which have come 
down to us, bronze casting reached its highest point 
there in the eighth to the twelfth century. The 
most important of these, at least as far as concerns 
large castings, are the two world-renowned statues 
of Daiboots at Nara and Kamagura. 

Japanese casting then, as at present, had two 
special features—modelling in wax, and casting in 
many pieces. In observing a Japanese casting very 
closely, no matter how small it is, even gn expert 
would at once be of the opinion that he had before 
him a one-piece casting—but he would be mistaken. 


Such division of the casting as the Japanese carry 


out is unknown to us. It is connected with the 
almost exclusive use of wax patterns. In this join- 
ing of castings the Japanese perform wonders. Even 
those mighty bronze figures, the Daiboots, are 
made up of a great number of different plates, But 
these are joined together in so exact a manner that 
it has taken centuries to reveal the seams to us. 
And even to-day one can often not say with certainty 
if this or that part is a single casting or built up. 
The two large figures, the Daiboots, are, from the 
technical standpoint, very interesting. Happily, the 
old Japanese historians report very minutely just 
how the statue at Nara was made. It consists of 
bronze plates about 10 by 15.6 in., and 6 to 10 in. 
thick. The newer portions of the statue are of very 
much larger pieces, and the head, which was cast in 
the 16th century, but from the artistic standpoint is 
much inferior to the other portions, appears to be in 
but one piece. The separate parts of the entire 
statue gre hard-soldered, a technical achievement of 
which the historians give an explanation. The parts 
were cast one after another, and while one piece was 
cooling, the mould for the adjacent piece was made 
above or beside it, so that.most probably the separate 
parts were simply in this way set together, and the 
molten metal was let flow directly on the partly- 
cooled piece previously cast. In this manner, which 
is still practised in Japan in another way, there re- 
sulted, naturally, a very rough and faulty surface ; 
and it required the well-known Japanese patience 
and the (at that time) very low wages of the workmen 
to remove all these faults with chisel and scraper, and 
to give the surface the mirror-like appearance which 
it even yet shows. 
manner of working in the Japanese foundries, 
of which the largest and greatest number are in 


Osaka, is as follows :—Instead of moulding-sand, the 
employ an exceedingly fine kind of black river mud. 
This mud is mixed with a mass obtained by hammer- 
ing the toughest Japanese paper in a wet condition 
to a pulp. This forms the first layer that is laid 
over the pattern or model. After this follow layers 
of coarser material; and the outer layer is made up 
of a moulding-loam much like ours, miXed with rice 
straw. 

As a rule, the Japanese use wax models or patterns. 
For this reason they lose the original every time. 
Here we have to take account of two separate arts 
or trades. Usually, there is made for every casting 
a new wax model or pattern, for which reason even 
the more simple Japanese bronze castings have in- 
dividual] characteristics. An exception to this is in 
the main made only in respect to the statues of their 
gods, which in their quite stylistic character must 
adhere exactly to the old forms. For this reason 
the large foundries take pride in their wooden models 
of the gods, some of which models are of enormous 
size, and sometimes hundreds of years old. 

When the foundry receives an order to cast a 
statue from one of the old patterns or models, the 
first thing done is to build up in the level earth, or 
in a casting pit, the core, which as far as possible, 
corresponds to the outer form of the statute that is 
to be. Then sectional casts of the various portions 
of the wooden model are made, and laid over the 
core; the toughness of the material rendering this 
process comparatively easy. About the resulting 
wax pattern, that as a rule is surprisingly thin in 
comparison with the size of the entire figure, there 
is built the ‘‘ mantel,” the inner layer of which con- 
sists of the above-mentioned mud. In building this 
up, care must be taken to make channels from all 
sack-like portions of the model, so that the wax can 
flow off therefrom. In order to give the statue— 
and especially if it be a standing figure—sufficient 
resistance to the pressure of the molten metal, the 
entire mantel is held together by a framework, 
wound about with rice straw. Straw ropes are also 
built into the mantel itself. 

The mold remains in place, or is let. down by the 
crane into the pouring pit, where it is dried. hen 
sufficiently dry, the entire mould is heated from below 
upwards by filling the pit, a layer at a time, with 
some non-flaming fuel, as wood charcoal. This pro- 
cess naturally melts the lower portions of the wax 
model or core first, so that room is left for the 
upper portions to flow out when they are melted. 
It is generally typical of the Japanese bronze cast- 
ing, that they are poured in a hot, and even almost © 
glowing, mould. It is this only which seems to 
enable them to secure, even with large and unfavour- 
ably-shaped articles, such thin walls. 

The metal is melted in a very singular manner. 
The Japanese has no fixed melting furnace; he builds 
about the crucible a sort of shaft of fireclay, or a 
series of stone rings—sometimes even of ordinary 
clay—in which the fuel is piled up around the crucible. 
This method has the great advantage that these 
improvised furnaces can be made of the proper size 
to suit the crucible. Just as singular is the blowing 
apparatus, which, from the technical standpoint, is 
much better than our simple bellows. It consists of 
a cylinder with flap valves on two sides, and in this 
vessel, which is sometimes round and sometimes 
prism-shaped, there is a piston moved by an axial 
piston-rod, so that the entire apparatus is a double- 
acting air-pump. The piston-rod comes out through 
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the cover, has a cross-piece, so that rod and piston 
can be worked to and fro by one or more workmen. 
This blowing apparatus, which’ may or may not have 
an air chamber, delivers an almost continuous air 
current of considerable volume, so that the melting 
of the metal takes place in an astonishingly short 
time. 

The above-described process of working from a 
model or pattern already on hand is now, as before 
said, exceptional in Japan As a rule, for each 
article an absolutely new pattern or model is made 
of wax, in the following manner :—-The greater part 
of the Japanese bronze castings are hollow, and 
generally in the fornr of vessels. At first the wax 
modeller takes a tube or rod, lays this across two 
supports, and makes on this, with clay mixed with 
rice: straw, the core, which here, also, as nearly as 
possible, approaches the form of the desired casting. 
This core is dried ; and then the wax modelling begins. 
In large vessels filled with hot water there swim 
lumps of wax of various sizes; these are rolled out 
on a flat board by means of a plate or a roller. In the 
same manner there are also formed strips, which 
materially lighten the work of the modeller. When 
the core is dry enough, he cuts the wax slabs in 
sufficiently large pieces, and covers the core with 
them in such manner that thin shells come where the 
wall of the casting is to be thin, and thick slabs 
where it is to be thick. All unevennesses of the 
wax are smoothed out with wooden rods and spatulas, 
so that soon the smooth form of the object to be cast 
is attained. In this condition another workman, who 
must be more or less of an artist, takes the half- 
ready wax model, and thereon moulds in wax the 
various flowers, dragons’ figures, and other decora- 
tions which the casting is to bear. The skill of the 
modeller in his work is really astonishing. Of 
course, the design being so often repeated, it is no 
trifle to model, the most frequently recurring figures 
being of the “rio,” or Japanese dragon, in ever- 
new bizarre poses. 

When the entire wax model, or that of one of the 
parts out of which the casting is to be made up, is 
ready, and the wax sufficiently hard, the inner rod 
is removed, and now with the brush there is laid on 
a thin layer of almost liquid moulding-clay, reaching 
into the finest depressions. This first layer is let 
dry ; then a second and a third are laid on, and so on, 
the mould-maker being careful to press into the mass 
pieces of sand from an old mould, which absorb 
water readily, in order to take up any excess of 
water. So layer after layer is laid on, using coarser 
and coarser moulding material in turn, until at last 
the ordinary moulding loam, as first. described, com- 
pletes the work. The finished mould is then dried, 
and about it is built the same kind of temporary 
furnace as is above described, and which is filled 
with fuel in order to melt out the wax. 

The most remarkable thing about the entire 
Japanese foundry practice is the appearance of the 
casting when it comes out of the mould. ay 
European founder were to show his employer such a 
casting, the entire “commercial court” would not 
be able to save him from discharge without notice. 
The casting seems to consist principally of holes. The 
reason for this is the remarkable thinness of the 
walls, making a complete filling of the mould an 
absolute impossibility. The Japanese moulder has 
an almost unexampled dexterity in building over 
such (often very large) holes ‘improvised moulds, 
sometimes employing wax patterns. Then there is 
melted in a crucible bronze of the same colour, and 
this is poured in these moulds; and the Japanese 
understands most thoroughly how to weld the patches 
in completely. How such a casting looks after such 
a weld-patching has taken place in 50 or 100 places 
can well be imagined. Now begins the real work— 


THE FOUNDRY TRADE JOURNAL. 





that of cleaning up. Here the Ja founder 
seldom uses the file, his tools being nearly always 
scraper and chisel. But the steadily-rising rates of 
wages in Japan will very soon render this kind of 
work impossible. 

When aq casting has left this part of the establish- 
ment, it has a wonderful polish, and there is hardly 
a seam or a fault to be seen. The last work which 
is done upon it is the colouring; in this the Japanese 
are justly renowned. We have already learned much 
from them, although maiuy secrets are still jealously 
guarded by them. 








A Solder for Aluminium. 





By the use of “S.A.L.” aluminium solder, it is 
claimed that aluminium can be soldered as easily as 
tinplate. No flux is required with this solder, but 
it is essential that the surfaces should be well cleaned. 
Petrol may be used to remove grease, but in all cases 
the final cleaning should be done mechanically, either 
with a file, scraper, emery cloth, or best of all, with 
a wire brush. The article to be soldered should be 
heated to the temperature at which the solder melis 
(about 300 C.) by any suitable means, a _ blow- 


pipe flame, Bunsen burner, or soldering iron. Care 
should be taken that any flame used is free from 
carbon. The soldering ivon is useless for heavy 


articles, on account of the great capacity for heat 
of aluminium. The flame should not impinge more 
than necessarily upon the solder, but should be 
directed rather upon the metal being soldered. For 
“tinning ’’ the parts to be joined, the stick of solder 
is rubbed on the already heated aluminium until it 
melts, then with a wire brush the solder is worked 
well into the metal. This at the same time helps fo 
remove any oxide or grease which may have formed. 
A little fresh solder is then applied and the surfaces 
are pressed into contact. The joint is heated again 
to melt the solder, and allowed to cool. All joints 
should, if possible, be kept under pressure until thor- 
oughly set. 

In soldering aluminium to any other metal the 
latter is “ tinned” in the usual way with ordinary tin- 
men’s solder, and any flux used is washed off. The 
joint is then soldered with “S.A.L.’’ aluminium sol- 
der in the usual way. For repairing broken alu- 
minium castings, the surfaces of the broken parts are 
carefully cleaned with petrol to remove all traces 
of grease. The parts to be joined are secured with 
cramps in such a way that they can be readily dealt 
with while hot, taking care there are means of 
tightening the joint as soldering takes place. The 
parts are then separated and heated by means of a 
parafin blow lamp or Bunsen burner, until upon 
rubbing a stick of solder upon the surfaces melting 
takes place and the solder adheres. The surfaces are 
rub with a wire brush until the solder adheres all 
over, the excess of solder is removed, and a small 
portion of fresh solder is melted on the “ tinned ” 
surfaces. The parts are placed together, the cramps 
replaced, and the flame directed upon the joint until 
the solder melts again. The cramps are then 
screwed up and the casting allowed to cool. 

For repairing cracked aluminium castings a groove 
is filed or chipped along the crack, and all oily matter 
washed away by means of petrol. The groove is 
heated and tinned as above and finally filled with 
molten solder. 

A soldering iron may be used for thin sheet alu- 
minium, and if a gas-heated soldering iron of good 
dimensions is used even thick sheet aluminium can be 
soldered well. The blow-flame lamp of the Bunsen 
burner may be used also. The “S.A.L.’’ solder is 
made by the Standard Alloys, Limited, 7, Victoria 
Street, Westminster, S.W. 
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Cast Iron Pipe Moulding. 


Writing in a recent issue of the “Iron Age” Mr. R. 
Ardelt discusses the merits and demerits of the new 
continuous system recently introduced into the pipe 
foundry at Coshocton, Ohio, belonging to James B. 
Clow & Sons, Chicago. This pipe foundry uses a new 
continuous principle brought out by Mr. Fred Herbert, 
which is supposed to represent an improvement over 
the continuous turntable system. 


In comparing the circular with the rectangular 
system, the writer refers to the Ardelt continuous 
moulding and casting plant, with turntables and 


ramming machines, as supplied by R. Ardelt & 
Sons, Eberswakde, Germany. The Ardelt truntable 
system is illustrated in the acompanying illustration, 
Fig. 1. At each turntable, to which the flasks are 





sufficient stock, is always provided. The pipes are 
shaken out close to the elevator of the preparing ap- 
paratus, so that the sand after being moistened will 
be immediately delivered into the bins without any 
intermediate handling, and falls from the bin directly 
to the place where it will be shovelled into the flasks. 


With eight men at the turntable, four men at the 
core lathes and ove man for making the socket cores— 
a total of 13 men—the crane man in such a plant will 
put out 250 pipes of 80 mm. (314 in.) inside diameter 
and 3,500 mm. (11} ft.) in length in 10 hours, which 
is one man for more than 19 pipes. ™ 


Those familiar with the operation of a pipe foundry 
know that, in consequence of the extremely dusty and 


\\ Se 


+ ee 
ae 


i 


aim 


il 








Fig. 1.—THE 
firmly connected, two core drying ovens with core 
lathes for making the main pipe cores are arranged 
in such a manner that the cores will be lifted by the 
three-motor electric jib crane standing in the centre 
of the turntable directly from the drying oven cars 
and set into the moulds. In the same manner the 
core bars pulled from the moulds are returned, with- 
out the need of any intermediate means of industrial 
cars. The ramming machine at each turntable is 
practically continuously at work, as a separate electric 
winch is employed for setting and drawing tlie main 
patterns. The molten iron is carried by means of a 
travelling bracket crane, which travels the length of 
the building and transfers the iron to the jib crane on 
the turntable for casting. The moulds are cast on a 
turntable eight times in 10 hours, and each time 
only one-half of the flasks attached to the turntable 
are cast, so that each flask is used four times in 10 
hours and each core bar twice. 

Between each two turntables a sand tempering and 
preparing apparatus, with a sand bin which holds a 
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rough work, the greatest simplicity must be observed, 
both in the construction of the moniding devices and 
in other equipment, if subsequent high maintenance 
costs and expensive stoppages of work are to te 
avoided. The moulding apparatus parts which have 
to be frequently taken off should be secured by cctter 
pins instead of screws, and all rollers and turning 
and friction parts should be avoided as far ss possible. 

Before erecting the Coshocton foundry, an engineer 
who made an investigation of all the American and 
KHuropean continuous systems of cast-iron pipe nm anu- 
facture considered the turntable circular system as 
unsuited for a continuous service, and, therefore, 
selected the straight line system as safer and more 
suitable. Mr. Ardelt endeavours to show that the 
Herbert row method by no means offers any advan- 
tages over the older approved circular method with 
an up-to-date turntable, as designed by an experienced 
foundry engineer and properly constructed. This, he 
contends, is the safest machine thdt can be cevised. 
Stoppages with such a turntable are practically out 
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of the question. _The necessary strength of these 
tables may be easily obtained by a suitable design. 
On such a turntable pipes of an inside diameter up 
to 5 ft. can be made, for which purposes a pressure 
up to 80,000 kg. (85 tons) is employed for drawing the 
shaft patterns. 

The flasks are longitudinally divided in two sec- 
tions, one of which is fitted by screws to the turn- 
table and rotates with it. The driving is effected by 
an electric motor of 4 to6h.p. The ramming machine 

















































































































Fic. 2.—ARDELT PirE-MouLp RAMMING MACHINE. 


is mounted on a swinging bracket, which is secured 
to a pillar standing outside of the turntable, as shown 
in section in Fig. 2. The swinging bracket permits 
the ramming machine to be rapidly centred over the 
main pattern in the flask; four rammer rods for lar 
sizes of pipes and six to eight for smaller ones will be 
lowered and raised in ramming the sand at a 

of 120 to 160 strokes a minute until the mould is 
made. Then the pattern is withdrawn, the turntable 
revolves till the next flask is in position, the pattern 
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is set in, the machine sw over, and the r i 
of the next mould is Rectown <a with <A Payee 
further the mould is blackened, then the moulds pass 
over the drying gas burners, and when sufficiently 
dried the cores are set in and the moulds are ready 
to be poured. After a short time for cooling, the 
core bars are pulled, the casting is shaken out and 
the flasks are ready for further use. 

The ramming only must be done at a given spot, 
owing to the ramming machine and the pattern 
winch above it. It is of no importance where the 
other operations are done, as the jib crane in, the 
centre of the turntable can reach any point. The ob- 
jection raised that by a delay at any point the pro- 
gress of the work on the turntable may be impaired, 
therefore, does not hold good with regard to the 
method here described. 

The circular travel of the flasks, contends the 
writer, remains undoubtedly the most proper in all 
respects for a continuous method; it is impossible 
to find sufficient reasons based on the impracticability 
of the turntable system to justify leaving this line 
of travel and converting it into that of following the 
sides of a rectangle. He is confident that the reason 
for constructing the continuous row system lies solely 
in the desire to be able to use the hydraulic pipe 
moulding machine. This machine demands, or at 
least it is very advisable, that the flasks be atiached 
to the base of the moulding machine to enable it to 
withstand safely the great force with which the pat- 
tern is forced into the sand, and avoid a vertical 
displacement of the flask. -If the flasks should be 
secured to a turntable the use of such a machine 
would be practically owt of the question. 

In order to use this machine the simple, safe turn- 
table has been discarded, the easily obtained circular 
travel of the flasks has been dispensed with and a 
more complicated travel in rectangular lines has been 
adopted. And how many more constructional parts, 
which in such a pipe foundry are subject to constant 
repair, will be required? Bach flask is fitted with 
four rollers, which must be kept in use; with 144 
flasks this means 576 rollers. The ways for the 
flasks must be kept in order, as otherwise 
the movement of the flasks will be obstructed and the 
working of the plant impeded. For the longitudinal 
movement of the flasks four hydraulic pushers, and 
for the transverse movement two transfer cars, also 
operated by hydraulic rams, are required. The 
operation of all these apparatus is extremely tedious 
and wastes much time, as they are too distant from 
the points of work. (Each flask is used in 10 hours 
not more than two and one-half times.) 

The Herbert system offers advantages with regard 
to neither simplicity nor safety in working over the 
turntable system, and still less with regard to cost 
of attendance and maintenance. The core d 
ovens lie so far from the casting shope that ea 
core must be delivered to the latter on cars, which is 
another disadvantage of this system. : 

With regard to the pipe moulding machine, con- 
cludes the writer, the objection may be raised that 
a pattern-d-awing machine requires high power for 
forcing the pattern through, therefore the flasks must 
be made very strong and heavy. With large moulds 
it will be practically impossible to make them in such 
a manner. The wear on the patterns is also very 
severe, as they are under a very great superficial 
pressure through the sand. Therefore, it will be ex- 
ceedingly difficult to maintain the standard weights 
of the pipes, as the core-maker is not permitted to 
make the cores smaller so as to correspond with the 
constantly diminishing outer diameter of the pipes. 
Furthermore, it will be difficult to maintain the 
standard diameter sizes. Also, the machine works 
too slowly. Each flask must be first attached to the 
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machine; after the flask has been centred a measur- 
ing tube is lowered through, then the sand is filled in, 
and only then can the machine operate. With the 
Ardelt ramming machines the mould is finished in 
the same time in which the sand is filled in. It, 
therefore, works considerably faster. There is no need 
of securing the flasks to the machine and detaching 
them again after ramming. 








Titanium for Malleable Iron.* 


By C. H. Gate. 


In order to learn what good might result from ferro- 
titanium if added to malleable iron, the writer made 
a series of tests, the first series being made with ferro- 
titanium additions to the ladle. The alloy was sup- 
posed to contain about 10 per cent. titanium; in 
reality, however, it ran higher, or about 17 per cent. 
As this condition resulted in an increased difficulty in 
melting the alloy, particularly where the larger quan- 
tities were used, considerably less of the alloy was 
actually taken up than the calculated quantities wouid 
indicate. 


Three hand ladles containing about 40 lbs. of iron 
each were taken from the very early part of a 15-ton 
heat made jn the open-hearth furnace, the heat being 
the second one of that day. The first ladle was held 
without any titanium alloy addition. To the second 
ladle there was added sufficient alloy to introduce 
0.125 titanium into the iron. To the third ladle 
double this amount was added. After stirring the 
second and third ladles to get as much as possible of 
the alloy in solution, the contents of the three ladles 
was poured into three moulds. It will be noted that 
the third ladle was the coldest of the three. In conse- 
quence of this it was not surprising that the heavy 
sprue in this case was nearly grey in fracture, the 
second mottled and the first dead white. The analysis 
of the metal was as follows: —Sil., 0.66; sul., 0.046; 
phos., 0.175; mang., 0.36; C. C., 2,66; graphite, 
trace. None of the bars to which titanium had been 
added showed the slightest trace of this element on 
analysis. While the sprues indicated the precipitation 
of graphite as the titanium additions arose, the bars 
themselves should not have done so for the analysis 
given. A second set of ladies treated in exactly the 
same manner was taken from near the end of the heat 
and gave the same indications. 


Each mould contained two test bars, one round bar 
for tensile tests, varying from 0.614 to 0.637 in. in dia- 
meter for the lot cast, this dimension being at the 
middle of the bar where the diameter was the smallest. 
With this bar was cast another one for transverse 
tests 4 by 1 in. in section and 14 in. long. The follow- 
ing are the results: — 


Average of Tensile Tests of Malleable Iron with Titanium 
Treatment. 


FIRST PART OF HEAT. 
Ultimate Strength. Elongation in 2in. 
Ib. i Per cent. 
None 


34 0.125 

2.9 0.250 
LAST PART OF HEAT- 

6.2 Nene 

2.3 0.125 

3.1 0.250 


Titanium added. 


The considerable cooling of the metal by the alloy 
addition in ithe ladle practically spoiled the test bars 


* Abstract of a paper read before the American Foundrymen's 
Convention, at Pittsburg. 


with high titanium additions, the metal not being able 
to clear itself from slag and dirt. Yet it was 
noticed that even with a bar flawed to one quarter of 
its cross section, an astonishingly high ultimate 
strength was attained. Similarly the presence of 
dirt and flaws affected the elongation, actually cutting 
this off abruptly. Hence the figures are quite low. 

Considering the above, definite conclusion cannot be 
drawn from the tensile test results so far as the 
action of titanium on malleable is concerned. Further, 
a glance at the figures obtained for the regular metal 
without titanium additions shows the improbability of 
serious oxidation influences that could have been 
corrected by the titanium additions. Trying this with 
cupola metal would have been another story. 

The transverse tests gave the following results : — 


Average Results of Transverse Tests. 


FIRST PART OF HEAT. 
Broke, Ib. per sq. in. WVeflectionininches. Titanium added. 
*1,380 = plus 0 125 


1.80 plus iS 
Average 1.74 
0.83 None 

1,162 0.250 
1,213 

1,260 

*1,320 

1,290 
Average 1,290 
1,030 


0.72 
LAST PART OF HEAT. 
1,24 None 


1.40 0.125 
1.80 plus % 
1.68 ais 
Average 1.62 
0.58 0.250 
1.80 plus % 
1,340 1,32 
Average 1,227 Average 1.23 
* Beyond the range of the machine, so far as deflection was 
concerned ; the test pieces in these cases were not broken. 


The next series of tests was to observe the effects of 
titanium in “ malleable ” when added to the bath of 
molten metal. The alloy wag added after the charge 
had melted down and the slag had been skimmed ; that 
is, about 30 to 45 min, before tapping the 10-ton after- 
noon heat of an Gpen-hearth furnace. The percentage 
of titanium added to the second series of tests was 
much less than in the first. Here also no titanium 
remained in the metal of the heat. 


Both series plainly showed improvement in the metal 
as indicated by the transverse test. Unquestionably 
the undue cooling of the metal by the alloy additions 
in the ladle militated against soundness on the part 
of the bars, particularly for the tensile test—the bars 
being round—and hence the results obtained should 
not be taken too seriously.” In the case of the trans- 
verse bars, however, they are somewhat different, for 
in the actual test the strain is principally on the 
outer fibre of a flat bar and this portion of the bar 
is usually pretty sound. The excellent bending resultc 
obtained in spite of the interior shrinkage due to cola 
metal in the first series of bars gave a more reliable 
clue to what is going on. 


The one interesting point lies in the action on the 
heavier section where graphite was thrown out. Un- 
doubtedly the cooling action had much to do with this. 


Titaninm, however, as well as aluminium, when used 
in comparatively large quantities for purifying pur- 
poses has the effect of allowing graphite to separate 
out easier and doubtless (for the titanium as well as 
aluminium disappears completely in the dioxidation), 
here again we see the difference between charcoal and 
coke for malleable practice. The silicon in charcoal 
iron charges for malleable ought to be lower than for 
coke irons, otherwise for the same section ‘the metal 
would come out “lower.’’ It would seem that the 
use of titanium in malleable would be particularly ad- 
vantageous for tthe heavier classes of work in allow- 
ing the silicon to run much lower, and in doing this 
safely give good, soft, strong castings. 

; c 
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The Making of a Pattern. 


By W. P., 


One of the many difficulties which confront the fore- 
man pattern-maker in the course of his work is to 
decide on the manner of making certain patterns so 
that all who have to do with them shall be satisfied. 
First there is the superintendent representing the em- 
ployers, who naturally expects to have the work done 
as cheaply and also as qu:ckly as possib!e; then there 
is the draughtsman, who requires that all his littie 





# 

















Fig. 1. Fic. 2. 
fads (some of which cost money) shall be produced in 
all their entirety; next comes the moulder, who likes 
to see a perfect job made, regardless as to whether 
there is only one or one hundred castings to be made 
from the pattern, and to be so made that he has 
only to wave his magic wand (which is very often a 
10-lb. hammer) over it, and it will immediately leave 
the sand in a condition that neither finishing nor 
making up is required. Then last, but not least, is the 


out any core print to strengthen the job. The ques- 
tion then is: Which is the best way todo it? It is 
presumed that the quantity of castings required does 
not warrant the making of a metal pattern, so it is 
decided to make it as shown in Fig. 2. It is here 
seen that the outside has been built wp forming a core 
print and with the inside turned out to the shape 
required. This can then be moulded in an ordinary 


24 2 


A °A 


! 
Fic. 3. 

two-part box, with the joint as shown at AA. The 
moulder’s objection to this manner of making the 
pattern was the necessity for using gaggers, or having 
a special cope made, in order to lift the inside away, 
saying that it would be much better for him to have 
it made with ‘the insides cored out, and the outside 
made the form required. The altered pattern is 
shown in Fig. 3. This meant having a three-part box 
with the joints at BB and CC, the pattern being 
jointed at A A. 
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man who is to make the pattern, who has his own 
ideas as to how it should be made, and who, if these 
ideas should be antagonistic to the ‘ boss,” has a 
tendency to sulk if he does not get his own way. 

An example is shown in Fig 1, which depicts a cast- 
ing for a drum or pulley. As the thickness of metal 
in such castings is generally about half an inch, more 
or less, according to the size and strength required, it 
is not usual to make a wood pattern as shown, with- 


It is obvicus that both ways of moulding have their 
respective advantages, and it is simply a question of 
the moulder’s way of looking at them, and to some 
extent, the convenience he already has at hand for 
dealing with the work. If only one or two castings 
are required, the core for the inside of Fig. 3. could 
be made on the pin board, as shown in Fig. 4. Of 
course, if a number of these castings are required, an 


ordinary core-box would be made. Figs. 2 and 3 show 





the pattern made by building up with segments; this 
is the best way if the casting is only a short one. 

Another way of moulding and also making the pat- 
tern is shown in Fig. 5, and this is a better 
way of making the longer drums than those shown in 
Figs. 2 and 3. It will be seen that this is built up 
with staves, one of the flanges being fixed on the 
pattern and ithe other one made in six pieces for the 
convenience of moniding, as it is required to be with- 
drawn from the sand after the pattenn is lifted away. 
In this case an ordinary two-part box is sufficient for 
the moulding. 

Another job about which a difference of opinion 
might exist is shown at Fig. 6, which is an end casting 
for a line of water-troughs. The pattern was made in 
the boxed-up form with the prints attached, and the 
inside to be cored out, as shown in Fig. 7. In this 
instance the moulder objected to the cost of 
making separate cores, besides having to se- 

















Fig. 8. 


cure them in_ the 
the mould. ~ It is not absolutely necessary to 
fix the core in the cope, because it can be 
placed in position in the drag, one end resting on the 
print and the other end resting on and supported by 
studs, a liberal allowance of taper being put on the 
prints. However, he was not satisfied until he got 
the pattern altered so that it would leave its own 
core, which practically meant making the pattern over 
again to the form shown in Fig. 6. 

Yet another example of uncertainty is shown in the 
gear hqusing, Fig. 8. After the previous experience, 
one might think it would be safe enough to make this 
pattern also to leave its own core, therefore a good 
metal pattern was made and everything thought to 
be “O.K.,” but we had reckoned without our host in 
the form of the foreman over the malleable iron de- 
partment. Nothing would please him but having the 
pattern made with a print on the bottom and a core- 
box to suit. Fortunately there was not much labour 
involved in the alteration, as the shell was used by 


cope and then lower into 
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Fia. 9. 


fitting wood blocks inside the pattern and fastening 
the print to them. The core-box was made as shown 
in Fig. 9, one side of the box being shown removed. 
This requires few comments. The wood stay at the top 
is to keep the sides in position whilst being rammed 
up. Preparation is made near the bottom of the box 
for inserting tie strips B, which are required to keep 
the sides of the casting a uniform distance apart. 
Strips were also cast across the space marked A, Fig. 
8, for the same purpose, but as these holes had to be 
machined this latter strip was done away with; it was 
found to be better practice to make the castings with- 
out’ these holes in the sides and have them cut out 
afterwards. 

It is possible to make this mould in a two-part box, 
but the thickness of metal for these housings is only 
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3-16th inch; therefore it is obvious that if a two-part 
box were used there would be a serious risk of crush- 
ing either the core or the mould, owing to the diffi- 
culty in guiding the cope over the core, which has +0 
be fixed in the drag. To get over this, a special three- 
part box was made. This is shown in Fig. 10. The 
core was first fixed in the drag, and the middle part 
could then’ be lowered over the top of this without 
any risk, as the cere could be seen all the time from 
the top, or, if thought necessary, guiding strips could 
be used. The cope could then be put on, the pins in 
the box being long enough to act as guides. 











Perhaps the examples given in the above will suffice 
to show that it is not always safe for the pattern- 
maker ¢o jump to conclusions regarding the best way 
to make certain patterns, and that where any doubt 
exists it is advisable to have a word with the moulder 
when possible, always, of course, bearing in mind that 
other departments have claims which must be con- 
sidered, and these the pattern-maker must be able to 
defend. 








Castings in Permanent Moulds. 


—_— 


In the course of a Paper before the American 
Foundrymen’s Association Convention, during May 
last, Mr. E. A. Custers explained that the permanent 
mould is not a cure-all for all foundry ills. Man- 
ganese and sulphur should be avoided in the mixture, 
since high manganese makes the castings hard and 
brittle, and sulphur has the same effect. Between 
2 and 3 per cent. the amount of silicon has no effect 
on the hardness of the iron, since it is not given 
time to cause the precipitation of graphitic carbon. 
An ideal iron for permanent moulds would analyse 
as follows— e 

Per cent. 
ee aa ee 25 
Sulphur vee tes wees .04 or less 
Manganese ... ove wes - - .04 or less 
Total carbon deat “Slag, hae. ¥ see 00 

In the course of the discussion on this Paper it was 
stated that thin or thick castings are taken out of 
the mould in practically the same time, but in the 
case of thick castings only the outer shell has 
hardened. When permanent mould castings are 
plunged into cold water at a yellow heat, the com- 
bined carbon is raised and the grain made finer, but 
the iron is not whitened. Plunging in oil merely 
closes the grain. High sulphur or manganese 
generally makes it hard to prevent blow-holes, and 
shot are produced in the castings by the splashing 
due to careless pouring. 











We have received from the Kitson-Empire Light- 
ing Company, Limited, of Wharf Road, Stamford, 
a set. of lists of their ‘“ Kitson-Empire’’ lights, for 
factory and works lighting by petroleum and petrol. 
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The Education and Training of an Engineer. 


On June 28th and 29th last an important conference 
to discuss questions connected with the education and 
training of engineers took place in theshall of the 
Institution of Civil Engineers, under the presidency of 
Mr. Alexander Siemens. The different phases of the 
subject were introduced by short contributions by 
eminent educational authorities, which were afterwards 
discussed. The subjects were classified under the head- 
ings: (1) General Education; (2) Scientific Training ; 
and (3) Practical Training. Speaking on the first sub- 
ject, Pror. Sirvanus P. Toompson, D.Sc., F-R.S., con- 
trasted the present unorganised state of secondary 
education in this country with that which exists in the 
secondary schools all over Central Europe. Austria, 
Prussia, Bavaria, Switzerland, and even Denmark, are 
vastly ahead of us here. In all German secondary 
schools, whether of the Gymnasium, the Real-Gymna- 
sium, or the Oberrealschule type, there is a perfectly 
definite goal before every boy in the school. Before 
he reaches the Ober-prima, or topmost class, he will 
have to pass the “ Einjihrige” examination, or pass 
out disgraced; and it is his ambition and that of his 
master that he shall. pass not only this, but also the 
Abiturient or Maturity examination some three years 
later. If he passes the Abiturient examination of his 
school—an examination held in his school by co-opera- 
tion of his teachers with the Government Commis- 
sioner who comes to conduct it—the way is open for 
him to any University and to any professional career, 
except a military career, which begins earlier in the 
cadet schools. If the German boy fails to pass the 
Maturity examination of his school he is marked as 
unfit for professional life. The immense advantages 
of this reasoned organisation of the secondary schools 
can hardly be over-stated. A good systematic secondary 
education is guaranteed to the majority of the boys. 
A master who might neglect the interests of the 
majority to specialise on a few clever boys is at once 
discredited. The test is really a test of the quality 
of the school. It does not depend on the fashion or 
the prejudice of a University Board. The State, co- 
operating with the school, sets the standard and de- 
cides whether the school is efficient or not. Throughout 
Prussia, Bavaria, Austria, and Switzerland, the Univer- 
sities have long ago abandoned reliance on their indi- 
vidual matriculations, and accept the certificate of 
Abiturient; they preserve, it is true, a matriculation 
test, but only for exceptional cases. Here, with us, 
the State has not yet (save in Scotland) organised the 
secondary schools. Each University wastes its ener- 
gies over holding matriculations and the like. 

Pror. Atrrep Scuwartz, M.Sc.Tech., contended that 
the function of the secondary school is to give a liberal 
general education, that is, to impart a limited amount 
of knowledge, in a range of subjects so selected and 
dealt with as to develop the mental faculties in a com- 
prehensive manner. The function of the college course 
is to impart a certain amount of knowledge of a 
specialised character, and to train and develop further 
the mental faculties along specific lines. The function 
of the entrance examination for university or college 
courses in engineering science may be taken to be the 
determination of the fitness or otherwise of the candi- 
dates to pursue the contemplated course of specialised 
study. He considered that in the case of the engineer, 
his secondary school training should be on as liberal 
lines as possible, since his subsequent training in the 
college, the workshop, and the office is largely 
materialistic. What is wanted in the engineering 
courses is a supply of students with a wide mental 
outlook, whose faculties have been well trained and 
evenly developed, and any specialisation in the 


secondary school at the expense of this liberal train- 
ing is to be deprecated. 


Scientific Training. 

Writing on the position and uses of engineering 
laboratories in relation to education at college, Prof. 
Bertram Hopkinson, M.A., B.Sc., F.R.S., contended 
that experiments In an engineering laboratory may 
be of great assistance, but in interpreting their re- 
sults it must never be forgotten that the artificial 
control of conditions, which is of the essence of ex- 
periment, is of itself a disturbing factor. Experi- 
ment plays a part which though still subsidiary, is 
relatively more important. The position of the engi- 
neering laboratory as an instrument of education is 
not quite the same thing as its position in relation to 
research, but is closely related to it. By no possi- 
bility can the conditions of practical work be com- 
pletely reproduced in the engineering laboratory. In 
the first place industrial apparatus, even of a simple 
character, is too complicated to be used as a means 
for demonstrating elementary physical laws to 
students who are quite ignorant of their working. 
Hence work in the engineering laboratory proper 
should be preceded by a short course of ordinary 
physical experiment under the simplest possible con- 
ditions. ut, though small, the machines in the 
engineering laboratory should be real commercial 
machines, such as are bought and sold in the ordinary 
course of business, and the students should use them 
under ordinary working conditions. 

On the same subject, Prof. William Ernest Dalby, 
M.A., B.Sc., remarked: In a lecture-room a student 
hears things, but in a laboratory he does things; and 
a normal student remembers what he does and for- 
gets the greater part of what he hears., A youth 
anxious to become an engineer is generally born with 
a desire to do things; and thus the material which 
we have to train in our engineering colleges is 
peculiarly susceptible to laboratory teaching. Through 
the work he does in the laboratory comes the desire 
to hear rightly in the lecture-room. 


Practical Training. 


The relation of practical training to college study 
was dealt with by Prof. Archibald Barr, D.Sc., who 
said: ‘ The alternatives before the colleges are: (a) 
The offering to the student, in the limited time at 
his disposal, of a general course of study that may 
form a basis for practice in any department of our 
wide profession; or (b) the provision of a number of 
courses, from among which the student may select the 
one that appears to bear most directly on the par- 
ticular branch he expects to follow. Little specialisa- 
tion should be attempted, if for no other reason than 
that the young engineer, if he has the elements of 
success in him, cannot foresee the trend his career will 
take. The best college course is the one that is most 
educational, and this will be the course that gives the 
student the broadest outlook upon his profession. It 
need deal little with the details of specialised prac- 
tice; these can best be learned in the workshop, the 
field or the drawing office. Men who are successful 
in engineering practice seldom follow in later life the 
particular branch of work in which they have been 
trained. Moreover, the conditions of practice, even 
in one limited sphere, are constantly changing. The 
question as to the order in which the two sections of 
the engineer’s training should be pursued is also one 
that admits of no gerreral answer. What will be best 
for one man may not suit another, There is 





something to be said for, and something against, each 
of the alternatives. But one branch of the pupil’s 
training need not be postponed until the other has 
been completed—they may be taken on the “ sand- 
wich system.” : 

Prot. Henry Louis, M.A., D.Sec., in a note on the 
same subject, said: “ Directly on leaving school, I 
would have the engineering student pass his matricu- 
lation examination, and then go to a suitable works 
(using this word im its widest sense) for three to six 
months, then come to college for his three years 
course, returning to the same, or to a different works, 
for some three months during each long vacation, and 
then finally serve a two or three years’ apprentice- 
ship. I think that any manual work is best done in 
the time between school and college. Many teachers 
will probably support my view that an engineering 
degree course should extend over four years instead 


of three as at present—a view to which I find that - 


general opinion is now gradually trending. Every 
branch of engineering has to-day assumed a high 
degree of complexity, and I do not think that seven 
years is too long a period to devote to the acquisition 
of the necessary technical knowledge.” 


Some Important Suggestions. 

The relation of engineering employers and colleges 
from the point of view of the practical training of 
college students was discussed in a note by Mr. J. W. 
Horne, who put forward some important suggestions, 
which we cannot do better than quote: ‘ The con- 
sensus of opinion among engineers of experience and 
standing of the present day appears to be that the 
youth who wishes to become an up-to-date engineer 
and have a successful career in the profession, having 
reached matriculation standard at school, should pre- 
serve the continuity of theoretical study and proceed 
at once to university or college for two or more years. 
a oh Many engineering employers, during the last 
few years, have recognised that systematic scientific 
education of the modern university and college type 
is very essential to the future progress of engineering 
science, and in consequence have extended sympathe- 
tic assistance to college students by granting 
them facilities to obtain practical experience in their 
workshops, in order that they might have the oppor. 
tunity to build up that ‘engineering instinct 
which is so necessary to become a successful engi- 
neer. The authorities of the universities and col- 
leges, also recognising the necessity for this work- 
shop period after the completion of the college course, 
endeavoured, and with very considerable success, to 
arrange with a number of engineering firms in the 
industrial centres in which they are situated, to co- 
operate with them in granting college students the 
privilege of this workshop training. But what strikes 
one, after a careful study of the apprenticeship 
schemes as arranged by the college authorities, is that 
the co-operation between college and employer is 
not sufficiently definite, as will be seen from the fol- 
lowing, taken from the scheme of one of our best 
organised colleges :—‘ Students who desire to serve 
their apprenticeship with one of the after-mentioned 
firms must communicate direct with the firm and 
make their own arrangements.” 

‘* By this system it is possible, and, as a matter 
of fact, in the writer’s experience in many instances 
it has happened, that suitable students, possessing 
the necessary personality and ‘engineering instinct.’ 
will lose much time, after leaving college, through 
being unable to make arrangerients to proceed 
to their practical training at once, and that others 
will have promising engineering careers blighted by 
being unable, through lack of influence and means, 
to arrange for their practical training. It is an un- 
doubted fact that only a certain proportion of engi- 


THE FOUNDRY TRADE JOURNAL. 


465 


neering students who finish their college course suc- 
cessfully are suitable to proceed to the workshop for 
practical training, and the purpose of this note is 
to suggest an arrangement to ensure that engineer- 
ing employers shall be asked to give facilities for the 
practical training of only the most suitable students. 
‘the professors of engineering subjects in the univer- 
sities and colleges, are, as a rule, qualified engineers, 
who have had considerable experience of works’ prac- 
tice, and, in consequence, they are in a unique posi- 
tion, after three years’ close contact with the stu- 
dents, to select the most suitable, from the point of 
view of ability, personality and grit, to take full 
advantage of their years of workshop practice, and 
this method of selection would ensure that want of 
influence, poverty, or social circumstances, would 
be no bar to a suitable student completing his engi- 
neerin® training. The selection could be made be- 
fore the completion of their course and arrangements 
made so that no time should be lost. 

“In the provincial industrial centres it would seem 
to be a not very difficult problem to arrange for a 
close and definite co-operation between the engineer- 
ing employers and the heads of the engineering de- 
partments of the colleges on the above lines, in view 
of the fact that the ‘civic’ Universities, such as 
Manchester, Birmingham, etc., and the Technical 
Colleges, such as Glasgow, have been built and highly 
equipped by contributions from the local captains of 
industry, who in this way have shown a living in- 
terest in the advancement of scientific training, The 
governors of these provincia] colleges, in order to 
have the education thoroughly in keeping with the 
advance in industrial methods, have adopted a liberal 
policy in their methods of management, and in order 
always to be in close contact with the various in- 
dustries in their district, they have adopted the wise 
policy of co-opting leading representatives of the va- 
rious firms to act on the committees of each depart- 
ment. It would appear, therefore, to be a simple 
matter for each centre to form a strong committee, 
in connection with the college, composed of these in- 
fluential representatives and the heads of the engi- 
neering departments. The duties of this committee 
would be :—(1) To consider the selection of students 
made by the professors. (2) To make arrangements 
with the firms who are willing to grant facilities for 
practical training to start these immediately on the 
conclusion of the college course. (3) To arrange that 
Recommendation 9 of the Report of this Institution 
he carried out as far as possible. (4) To induce a 
still greater number of firms to grant such facilities. 
_ “The question of an arrangement on the same 
lines between the colleges and polytechnics in Lon- 
don and engineering employers is much more com- 
plicated and more difficult to solve. In London a 
number of unconnected colleges and polytechnics came 
into existence during the latter part of the nine- 
teenth century, due in a great measure to the sub- 
sidising of engineering training by the wealthy and 
generous city companies, with the result that there 
is not as yet any central governing body who could 
act in unison with the various colleges and with 
engineering emp'oyers in London and the provinces 
to arrange for the practical training of all the most 
suitable students educated in the London colleges. In 
consequence of this condition of affairs, each college 
has had to make its own arrangements, with the re- 
sult that many capable students have been unable to 
arrange for their practical training, The Imperial 
College of Science and Technology has now been in 
existence for some years, and has nearly completed 
its equipment in all departments of science. an equip- 
ment which I believe is second to none, and will soon 
be in a position to nroduce students of the very high- 
est standard of college training, for whom the verv 
best facilities for workshop training must be found. 
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Why should united action not be possible between 
the Imperial College of Science and the Polytechnics? 
Why should not a central committee be formed with 
its headquarters at the College of Science, composed 
of the heads of engineering departments of these 
unconnected colleges, and representatives from the 
London managers of engineering employers and 
manufacturers, to work on lines already suggested in 
the case of the provinces? This committee would be 
in a position to ensure that all the most suitable 
students in London would obtain their practical ex- 
perience. 

“There is still another important problem which 
is worthy of mention in this note, a problem which 
has arisen in England during the last few years 
owing to the advance made in general education, and 
which is now pressing for solution. During the last 
few years, engineering firms in this country have 
developed a very keen interest in the better educa- 
tion of the engineer’s apprentice who starts his ap- 
prenticeship at 16 years of age. Every encourage- 
ment is given to him to attend evening continuation 
classes, and several firms allow the best of them to 
attend classes one or two afternoons a week. The 
result of this interest is that a certain proportion 
of these have, by means of such facilities, been able 
to reach a standard of education which qualifies them 
to proceed to a fully-equipped college for two or 
three years of specialised study in the day-time. 
Want of means and lack of an adequate system of 
scholarships with maintenance allowances, however, 
prevent them from proceeding further in their ambi- 
tion. These apprentices, trained in this manner, 
are a very valuable asset to the nation, and I would 
suggest to the education authorities that they should 
adopt a scheme whereby the best of them would 
derive the benefit of systematic scientific education 
in the day-time at one of the fully-equipped colleges. 
The organisation of such a scheme must ensure that 
poverty or social circumstances shall not prevent 
access to the highest forms of training that the com- 
munity can provide.” 


Division of Practical Training. 


In a note on practical training in workshops or on 
works of construction, Sir H. F. Donaldson, C.B., 
stated that whatever the sequence of the acquisition 
of knowledge, he was strongly of opinion that six 
years represented the absolute minimum period neces- 
sary to adequately equip a young engineer, in some, 
if not most, classes of engineering. Assuming that 
the theoretical work should be taken first, or after a 
year in the workshops, and that it will last three 
years, there remains the apportionment of the three 
or four remaining years out of the six or seven years 
to be considered. Workshop practice is essential for 
all branches of engineering, and he sets the minimum 
for this course at three years, either all after theo- 
retical knowledge has been acquired, or one year 
before and two years after that period. For a 
mechanical engineer he suggests the following ap- 
portionment of time :— 


Months. 
Machining ... ow @ 
Fitting “ 


Boiler-shop, erecting, millwrights, electrical appli- 
ances for workshops hes wit des 

Patternmaking ... ms 

Foundry oso 

Smithy 


This occupies the full three years, and is none too 
long, but it allows no time for office work, either 
drawing office or otherwise, and leaves that part of 
the education to be taken as an extension to the 
workshop course, In order partially to meet the re- 
quirements of the bye-laws of the Institution of Civil 
Engineers, the author has arranged the distribution 


of three years for the young men joining the estab 
lishment which he directs, as foilows :— 
Months. 

Machining... a a 
Fitting 00s ond jon a dos we cee 
Erecting, millwrights, electrical appliances... 
Patternmaking ... . we ne on ee 
Foundry ye 
Smithy ‘ioe pe 

Drawing-oftice 


The sequence in which the various shops are taken 
should, of course, be arranged to suit not only the 
young man himself, but the nature of the work 
which is done at particular times in particular shops, 
and it is to be noted that in the second distribution 
mentioned, the time in the foundry has been in- 
creased by one month, based upon the author’s ex- 
perience of young men serving with him. 








Oil as an Air-Furnace Fuel. 

Speaking before the American Foundrymen, Mr. 
W. N. Best pointed out that, according to analysis, 
oil has a much higher calorific value than coal, and 
therefore should be able to melt metal in a much 
shorter period of time than coal. Further, when oil is 
used as fuel, the castings contain no more sulphur 
than the metal did when charged into the furnace, 
and the tensile strength is consequently greater than 
of metal melted by coal fire. As the melter has the 
furnace under perfect control, the heaits can be taken 
off much quicker than while burning coal, and the 
temperature of the charge while being tapped can be 
maintained without varying more than 25 deg. Fah. 
until all the charge has been run from the furnace. 
_According to the author, the change from coal to 
oil is a very simple matter. In the original firebox 
he constructs a combustion chamber of such form and 
proportions that the air necessary for perfect combus- 
tion can unite with the atomised fuel before it reaches 
the furnace, which prevents oxidation of the charge. 
Also this chamber causes the heat to be deflected upon 
the entire surface of the bath. In the end of this 
combustion chamber is placed a hydrocarbon burner 
of special form, which makes a fan-shaped blaze, fill- 
ing the entire chamber with flame. This burner 
exteriorly atomises any liquid fuel which will flow 
through a }-in. pipe, such as fuel oil, crude oil and 
tar. Its construction is such that it cannot carbonise, 
and there are no parts to wear away or get out of 
order. A very small quantity of compressed air is 
used through the burner to atomise the fuel and 
distribute the heat, while the balance of the air neces- 
sary for perfect combustion is supplied at from 3 to 
6 ozs. pressure through a volume air nozzle. 

The furnace is charged in the usual manner. The 
burner is started by opening the air valve, holding by 
means of tongs a piece of burning waste well saturated 
with kerosene under the burner, and then turning on 
the oil. The reduction in the time required to get the 
charge ready for tapping is not the only point wherein 
oil is more economical than coal. There is no hand- 
ling of fuel and ashes, and there is a great saving in 
floor space, for the oil tank is placed underground. 
The firebrick lining of the furnace lasts 20 per cent 
longer than with coal. Poor castings or imperfect 
ones caused by the metal being cool or sluggish are 
obviated entirely. 








Tue firm of Martyn Brothers, engineers and iron- 
founders, Airdrie, has been dissolved as at July 13, by 
the retirement of Mr. William Martyn. The business 
will be carried on by Mr. P. B. Martyn, the remaining 
partner, under the name of Martyn Brothers. 
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Annealing and Manufacture of Converter 
Steel Castings.” | 


By Bradley Stoughton. 


Annealing steel castings is not always a necessary 
operation in their manufacture, and especially in the 
case of small castings which have not great 
length to produce severe strains by shrinkage. 
While it cannot be denied that proper annealing 
must benefit all steel castings in greater or less 
degree, on the other hand, annealing as too frequently 
practised, is often more of a detriment to some cast- 
ings in the heat than it is a benefit to the remainder. 
Annealing has the two-fold purpose of relieving any 
strains produced in the metal during cooling in the 
mould, and of improving the strength and ductility 
of the metal by breaking up the coarse structure 
inevitably developed to some extent during cooling 
from solidification, and, in some cases, amounting to 
that extreme degree of coarse crystallisation which 
causes the appearance known as “ ingotism.” 


remote point, and then for about one-half hour there- 
after, will produce the desired result, 

But if the steel has been cast at an excessively 
high temperature, or if it cooled with unusual slow- 
ness through the first 200 or 300 degrees after solidi- 
fication, or if, in any other way, an unusually coarse 
and open crystalline structure has been produced, 
the process of annealing described above, even if 
protracted beyond the time limits mentioned there, 
will not completely obliterate the coarse crystals. The 
large crystals will be broken up into smaller ones, it 
is true; nevertheless, a sort of skeleton work, show- 
ing indistinctly the boundaries of the previous large 
size crystals, will persist, and the steel will be some- 
what below normal in strength and ductility, or both. 
This point is better understood by reference to 
Figs. 1, 2, and 3. Fig. 1 shows fine-grained steel ag 














Fic. 1.—STEEL OF 0.50 % Car- 
BON ; GRAIN OF ROLLED STEEL. 
Maa. 40 DIAM. 


COARSE 


TURE. 


Annealing to relieve strains is a comparatively 
simple operation, but annealing to produce the best 
grain obtainable. which shall in turn give the highest 
possible combination of strength and ductility to the 
casting, is an operation often imperfectly understood 
and crudely practised in foundries. 

The microscope and some form of pyrometer, how- 
ever crude, is an invaluable adjunct to annealing 
practice. The time has passed when steel foundries 
could obtain the best results in competition by means 
of the unaided eye. The pyrometer will indicate 
when the steel has reached that temperature which 
will give to it the best grain, and therefore the best 
physical properties, while the microscope will tell 
whether or not this heat treatment has performed 
its work as thoroughly as it should. 


Structure of the Metal. 

If the structure of the casting after its first 
solidification is not excessively coarse, heating it 
slightly above its critical temperature, maintaining 
it there until the heat has penetrated to the most 


*Abstract of Paper read before the American Foundrymen’s 
Convention, at Pittsburg. 


Fic. 2.—SAME STEEL AS Fia. 1. 
GRAIN 
HEATING TO HIGH TEMPERA- 
Maa. 40 Diam. 
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Fic. 3.—SAME STEEL As Fie. 1. 
RE-HEATED TO ‘ REFINE” 
GRAIN. Notre SKELETON 
STRUCTURE SHOWING OUT- 
LINES OF FORMER LARGE 
CRYSTALS. MAG, 40 DIAM. 


DUE TO 


produced by forging or rolling; Fig. 2 shows the 
same steel in a very coarse crystalline state; while 
Fig. 3 shows the same steel after again reheating 
above its critical temperature. It will be seen that 
the large crystals are broken up into smaller ones, 
but there still persists a skeleton work showing the 
outline of some of the coarse grains. Figs. 4, 5, and 
6, on the other hand, how steel in a finely-grained 
condition ; the same steel with a<coarse structure, and 
finally this coarse structure refined almost to its 
original condition. 

In order that the steel shown in Fig. 3 might he 
refined as completely as that shown in Fig. 6, two 
steps in the annealing would be necessary. The 
coarse-grained steel would first have to be heated for 
an hour or more after a complete soaking at a 
temperature far above its critical temperature. This 
would produce a structure intermediate between that 
of Fig. 1 and Fig. 2, and would obliterate the skeleton 
work showing the outlines of the previous coarse 
crystals. Such a casting must then be cooled to a 
black heat, and subsequently reheated slightly above 
its critical temperature in order to give it the best 
possible physical qualities. This double process, of 
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course, involves a waste of time, heat and. labour, 
and the bad quality of the coarse-structured steel may 
not always be bad enough to justify this expeii- 
diture, but it should be remembered that this double 
process and this alone can redeem steel castings of 
extraordinary coarse crystalline structure. 


Cooling through the Critical Range. 

Another point about the annealing of steel castings, 
which is not often emphasised, is that slow cooling 
through that limited interval of temperature known 
as the “critical range” is detrimental to both 
strength and ductility. Slow cooling below 1,200 
degrees F. will improve the! ductility of the metal, 
but slow cooling from 1,700 down to 1,200 degrees F. 
develops thicker grains of ferrite and cementite and 
reduces both strength and ductility. 

Fig. 7 shows the critical range of steel and iron. 
Most of our steel castings contain less than 0.50 per 
cent. carbon, and therefore, the critical tem- 
peratures above which they are to be heated are 
located in the line G O. To cool the steel slowly 
from above the line G O to below the line P S K 
will develop thick crystals of ferrite and cementite. 

Because of this circumstance there has arisen a 
process of annealing which consists in maintaining 
the steel castings above their critical temperature 


magnet when they reach a temperature of 1,550 
degrees F., which fact may be used as a check in 
estimating the temperature of the annealing furnace, 
and this is especially valuable because this particular 
temperature (i.e. 1,550 degrees F.), is only a short 
distance below the correct one for annealing. 


Small Steel Castings and the Converter Process, 

The manufacture of small steel castings by the con- 
verter process has been already discussed so thoroughly 
that not many points remain to be covered. One 
matter, however, which has not been sufficiently 
exploited is that of silicon in the pig-iron, which 
varies from 1.50 per cent. going into the cupola 
(equivalent to, say, 1.25 per cent. in the melted pig), 
up to sometimes as much as 2.50 per cent. No doubt 
a greater proportion of silicon is required when only 
a few heats per day are made, as well as when the 
blowing is slow and when the metal is retained a 
long time in the converter; as, for example, if it is 
poured out into hand ladles, requiring 30 minutes or 
so per heat. In the writer’s opinion hotter steel and 
less loss may be obtained by rapid working and lower 
silicon—say, not more than 1.75 to 1.50 per cent., into 
the cupola, 

Silicon has a treble effect in causing waste of 
metal : — 

















Fic. 4.—STEEL OF 0.05 CaR- 
BON ; GRAIN OF ROLLED STEEL. 
Maa. 40 DIAM. 


about half-an-hour after they are completely soaked, 
then pulling them out ‘so the air will blow upon 
them until they are at black heat; after which they 
may or may not be returned to the furnace and 
allowed to cool as slowly as they will. Of course, it 
must be remembered that this method of annealing 
may set up strains in castings of very complicated 
shape, and the castings must also be so piled that 
they will not strain each other during the expansions 
‘d contractions which they undergo while cooling 
through the critical interval. 


Seger Cones and the Magnet. 

It may be of interest to the foundrymen here 
present to know that Seger, which cones may be pur- 
chased from the chemical supply houses and elsewhere, 
serve a valuable purpose in annealing work. These 
Seger cones are little forms of clay, melting at a 
great variety of temperatures. If these cones be 
placed in a furnace along with the castings, their 
melting will show when any particular temperature 
is attained. It is also possible to put cones in different 
parts of the furnace to determine the uniformity of 
the heat. : 

An ordinary horseshoe magnet is a valuable adjunct 
in annealing castings, because castings of 0.50 per 
cent. carbon and less lose the power of attracting a 


Fic. 5.—SaME STEEL As FIG. 4. 
COARSE GRAIN DUE TO HEAT- 
ING TO HIGH TEMPERATURE. 
Mac. 40 DIAM. 











Fic. 6.—SAME SrEEL AS FIa. 4. 
RE-HEATED TO ‘‘ REFINE” 
THE GRAIN. Maa. 40 DIAM. 


(1). It is the s!ag producer of the process. Every 
unit of silicon present is oxidized, enters the ‘slag and 
remains there permanently. In this respect silicon 
differs from iron, manganese and other elements that 
are oxidized, all of which may be afterwards partly 
reduced by the carbon and given back to the metal. 
Side blow converter slags are composed chiefly of 
silica and oxide of iron (with a certain amount of 
manganese, depending upon the manganese in the 
:g-iron used). It will have been noticed by all those 
accustomed to have these slags analysed, that every 
type of practice automatically produces a slag of a 
certain analysis in iron. Colder blows may increase 
the amount of iron in the slag, and vice versa, but, 
as a general thing, the iron content of the slag is 
approximately uniform, and therefore the weight of 
slag will determine the weight of iron lost in it. 
For example, if a slag normally contains 30 per cent. 
of iron and weighs 10 per cent. of the bath, then the 
amount of iron lost in the slag will be 30 per cent. 
multiplied by 10 per cent., equals 3 per cent. of the 
total metal present, If, on the other hand, a slag 
veighs 15 per cent. of the bath, and contains 80 per 
cent. iron, then the corresponding metal loss will be 
30 per cent., multiplied by 15 per cent., equals 44 
per cent. The amount of slag produced is an 
important cause of waste of iron. 





(2.) A second source of loss due to silicon is increas- 
ing the length of the blow, and especially the interval 
before the carbon begins to burn. During this interval 
there is a large amount of brown smoke formed in 
the converter, all of which represents loss of iron by 
oxidation and volatilisation. The longer this action 
continues the greater will naturally be the iron wasted 
xy this means. , 

(3.) Finally, all the silicon introduced with the pig- 
iron is burned up, and this likewise represents a loss 
of weight. 

ne writer is also in favour of rapid working as a 
cause of hotter steel, lower cost for labour, less loss 
in skulls, ete. It would seem that every plant should 
aim to produce at least three blows per hour, and 
at the rate of not less than twelve blows between 
1 p.m. and 4.45 p.m. 


Converter versus Open-hearth Furnace, 

A good deal has been said and written about the 
many failures of converter steel foundries in this 
eountry, which have been all too frequent. The con- 
verter process has naturally had to bear the blame for 
these failures, but the causes lie deeper than the 
process itself. A converter foundry is almost fore- 


a “8s 4s 54 Carbon 
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Fic. 7.—CRITICAL RANGE OF IRON AND STEEL. 


(OQ Iron 


doomed to failure if it attempts to compete in the 
open market with the open-hearth process in castings 
averaging over 100 pounds apiece. 

The converter cannot hope to make large castings 
at as low a price as the open-hearth furnace. It can 
make small castings at a cheaper price, and can get a 

ter price for them on account of greater freedom 
from blow-holes, and better appearance and detail. 
This high price is necessary for the success of a con- 
verter foundry, however, because an open-hearth 
foundry will usua!ly underbid the price on small cast- 
ings for one or both of two reasons :—({1.) An open- 
hearth foundry with large production can afford to 
‘ose Money on a comparatively small amount of cast- 
ings for the sake of other business. (2.) Open-hearth 
foundries frequently do not know how much their 
small castings cost them, because they do not 
segregate the small castings from the large and 
estimate separately the percentage of defective cast- 
ings, which’is what runs the price up to such a high 
figure in openhearth practice. In making a com- 
paratively small tonnage of small sized castings, the 
percentage of defeetive castings in this class may be as 
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high as 20 per cent. without this fact becoming evident 
on the daily or monthly statement, except occasionally 
by accident. 

Another frequent cause of failure of converter 
foundries is lack of sufficient capital with which to do 
business on a business basis. The cost-of installation 
of a converter foundry is so small that many 
companies rush in with small capital. This has 
happened so frequently that buyers of steel castings 
are always ready and prepared to take advantage of 
the opportunity, and they soon learn when a 
foundry is in difficulties and is ready to accept work 
at low prices for the sake of quick cash. More often 
than not the final result is failure and abandonment 
after a few months’ struggle, but unfortunately there 
are usually enough of these tottering companies in 
the field to keep the market for small castings in a 
disorganised condition, to the serious detriment of 
the business. This is not real competition, and in 
the end will drain the strength of the industry as a 
whole. 

It would seem that both open-hearth and converter 
foundries could serve their own interest best by agree- 
ing to divide the field on a logical basis, each process 
confining itself to the class of castings which it can 
make to the best advantage. It seems to be now 
pretty generally admitted that the converter can 
make small castings of higher quality as regards 
freedom from blow-holes than the open-hearth 
furnace, either acid or basic. 

‘he writer thinks, also, that if open-hearth 
foundries will take the trouble to figure their defective 
castings in small sizes separately and apart from their 
general run of castings, they will find the percentage 
so high that the cost of making them will be seen to 
be greater than if they put up a converter for the 
purpose, or else sublet the work to a converter 
foundry. On the other hand, a converter foundry 
cannot make large size castings so as to compete on 
a fair basis with the open-hearth process. 








Time-Saving by Moulders. 


An interesting example of how economy in time 
and trouble may be effected in the foundry was given 
by Mr. B. D. Fuller before the American Foundry- 
men’s Association. ‘‘ Suppose,” he says, “‘ we wish to 
make a casting the shape of an oil or molasses barrel, 
to be cast on end. The usual procedure would be to 
make the pattern in two parts divided in the centre 
at the. greater circumference, thus necessitating a 
deep cope, or should the pattern be large, 8 to 12 ft. 
in diameter for instance, we would bed in the floor, 
make a slanting parting down to the centre, or 
dividing line, and use lifting plates; part again at 
the topmost line, lift the plates from the centre with 
the cope, draw both parts of the pattern, replace the 
cope, release the bolts to the lifting plates, lift the 
cope, and finish the mould.” 

‘Good results can be obtained by this method ; but 
suppose we make the centre or core of the pattern to 
resembled a section of water pipe, build on the outside 
in staves, fastening the staves by eye bolts through 
the centre pipe, cover the upper end of the pipe with 
w lid, ram up simply a two-part mould, lift the 
cope, remove the lid of the pattern, go down inside 
and unscrew the eye bolts, draw out the centre and 
pick in the staves; the result is q perfect mould, 
made in much less time, doing away with centre 
parting and much lifting, ete. i much this 


would mean in a shop where patterns of this style 
are numerous? ” 
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Non-Ferrous Foundry Economies and Refinements.” 


—_—_ 


By E. A. Barnes. 


In order to get the best results out of any foundry 
it must be the concern of the management not only 
to take into account the large and apparent items 
of loss, but to give attention to the minutest details. 
This is where the intelligent work done by technically- 
educated engineers and chemists can be of great 
assistance. Up to a few years ago a brass foundry 
was either an adjunct of the iron foundry or considered 
one of the least important departments of any manu- 
facturing industry, and even to-day .one can visit 
large, pretentious plants in which the brass and 
aluminium foundry is apparently of minor import- 
ance. The turning out of the necessary castings 
from which costly appliances are finally produced does 
not receive such expert attention as does the factory 
itself, in which latter labour-saving devices and 
schemes of all kinds are found to exist. 

The modern foundry, in place of being relegated 
to the basement or some lean-to at the back of the 
works, should be designed expressly for the purpose, 
having in mind not only rapid and economical pro- 
duction, but the scientific handling and storing of 
the raw materials, keeping account of the same until 
they are used on the floor or melted in the furnaces 
and finally weighed up and turned out in the form 
of finished castings. 

The building should by all means be fireproof. 
Many designs lend themselves to non-feyrous metal 
foundry practice, the saw-tooth having its advocates 
where land is cheap, and the gallery or many-storied 
buildings where land is at a premium. The writer’s 
preference is for the gallery construction.’ The lighter 
brass work and aluminium work can be carried on 
in the gallery, where there are ample light and air. 
The first floor can be used for the heavier work, the 
scrap melting furnaces, the power plant, office, clean- 
ing departments, store rooms, and other miscellaneous 
uses not strictly connected with the actual melting 
and moulding. 

The heating of a foundry is one of the important 
considerations. I personally prefer to use direct 
radiation, derived either from coils of iron pipe built 
along the walls under the windows, or sectional cast- 
iron radiators similarly placed. Placed under the 
windows the maximum amount of heat is radiated, 
tempering the air and distributing it evenly over the 
building. Ventilation is another point that must be 
taken into consideration. In saw-tooth and gallery- 
constructed buildings the lanterns in the roof should 
be arranged with swinging windows, the natural 
tendency of the heated gases being to rise and pass 
out of the same. This action can be augmented by 
the use of fans, which are absolutely necessary in a 
building of more than one solid storey. 

We have found that the best form of pattern stor- 
age is secured by the use of heavy wire netting 
mounted on light angle-iron supports. These racks 
are fireproof, the sand that sticks to the patterns 
eventually falls off, sifts through the meshes, and in 
place of remaining among the patterns, gravitates 
to tho floor where it can be swept away. The racks 
being open permit of inspection and ready identifica- 
tion, even if the pattern is ranged on one of the 
. Paper read before the American Brass Foundrymen’s 
Association, at Pittsburg Convention, May, 1911. 


upper shelves. The racks are strong and practically 
indestructible. Some system of numbering-and atr- 
ranging these patternssis, of course, necessary. The 
match plates can be stored standing on edge in suit- 
able metal racks and receptacles where the chance of 
injury is remote. ‘The storage of expensive metals and 
supplies is best done in fireproof vaults, centrally 
located, not only to the melting floors and office, but 
to the elevator which serves the upper stories. It 
may be even advisable to build store rooms on the 
upper floors, connecting these with the main-floor 
storage by limited-capacity electric hoists. The sand 
bins should be so arranged that the sand can be un- 
ioaded through adjustable chutes or a conveyor from 
the wagons economically and rapidly, and be distri- 
buted only as occasion requires to the moulding floors 
and core room. 

In our foundry we have arranged the store room for 
crucibles, firebrick lids, and other supplies that are 
likely to be affected by the absorption of moisture, 
in a brick vault heated to a considerable degree by 
the passage of spent furnace gases through suitable 
ducts under the floor of the vault. Shelving is ar- 
ranged in this vault for the storage of cores that 
have been baked but are not yet required. For a 
number of years we have successfully employed a core 
oven built in line with the main flue gas vent. The 
spent gases from the furnaces pass through cast-iron 
ducts built to constitute the floor of the core oven. 
These ducts are controlled by hinged dampers which 
can be deflected so as to pass the gases directly up 
the stack. When it becomes necessary to bake large 
cores, the heat in this oven is augmented by the use 
of an oil burner connected to the main fuel system. 

It is desirable that a foundry be equipped with 
suitable toilet rooms in which modern conveniences 
are installed. In our foundry we have individual 
hygienic wash bowls alotted to each employee, with 
running hot and cold water. Each man is furnished 
with a metallic locker in which .to store his street 
clothes. Shower baths, needle baths, and dressing 
rooms are provided with hot and cold water. With 
these facilities, the men can make themselves entirely 
comfortable and presentable before leaving the 
premises. One of the floor helpers acts as janitor for 
this department and keeps it in a sanitary condition. 
It is an undeniable fact that these accommodations 
are not only used, but are appreciated by the men.- 
To the unprogressive manager these things appear 
unnecessary refinements, but our experience of several 
years has proven to us conclusively that for our fore- 
thought and outlay we get a better class of men and 
a higher grade of work with less complaint than was 
possible before these arrangements were installed. 

As the economical operation of the foundry depends 
in a great measure upon the uninterrupted operation 
of the power plant, it is advisable to have the plant 
under the management of the works mechanical de- 
partment and separated from the foundry influences 
entirely. If this is not done, the foundry people, who 
rarely have any interest in or experience with 
machinery, allow the same to run down. 

The desirable equipment of the up-to-date foundry 
includes band saws, sprue cutters, tumbling barrels, 
saw filing devices, sand mixers, etc., and these should 
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be direct connected to individual electric motors. 
The initial cost may appear a little higher than if 
installed with a single motor and line shaft, but the 
disposition and arrangement of the several tools can 
be much more economically and practically proceeded 
with if one is not tied up to a shaft-line drive. Any 
single machine can be run independently of the others 
very efficiently if the motor has been properly selected 
with regard to the work to be done. Such other ap- 
paratus as monorail carriers, cinder grinders and 
washers, magnetic separators and schemes for skim- 
ming off the tadles betore pouring, etc., can be selected 
to suit the various requirements. 

In the matter of furnaces, ladle heaters, scrap- 
recovering furnaces, ete., these should come directuy 
under the jurisdiction of the foundry itself, but their 
use should be supervised and directed by the foundry 
engineer. Enormous savings can be effected by the 
intelligent handling of the same. With the old system 
of coke and hard coal pit furnaces, which, of course, 
are adhered to for many kinds of work, the greatest 
injury done to the crucibles is from the rough handling 
with the tongs and the uneven heating and cooling. 
With the fuel oil system and tilting furnaces, which 
are becoming more and more popular, combined with 
the propagation of a suitable reducing flame in a com- 
bustion chamber of sufficient volume and absolute con- 
trol of temperature, this crucible loss is greatly re- 
diced. It nevertheless calls for much thought and 
resourcefulness on the part of the furnace tender to 
produce the best results. It is here often hard to 
get the old-time foundryman to take a real interest in 
these up-to-date arrangements. 

One of the greatest items of loss in a brass and 
aluminium foundry is the shrinkage. This is occa- 
sioned in many ways. Poor system is responsible for 
all of them. “ Volatilisation loss in the methods of 
melting is the most important. Before building our 
new foundry we investigated the different types of 
furnaces and ladle heaters on the market, and as a 
result decided to design our own melting equipmeut, 
continuing the use of fuel oil, which we had found 
very satisfactory for seven or eight years. In our 
furnace we employ the concentric burner, using com- 
pressed air at about 35 lbs. per square inch to atomise 
the fuel oil, which is supplied at about 25 Ibs. pres- 
sure at the nozzle. This fuel oil and atomising air 
are both prelieated by proper arrangements before 
they issue from the burner. The volume air for com- 
bustion, which is supplied through a truncated nozzle 
surrounding the concentric portion, is maintained at 
about 8 ounces pressure, and by valves and gates both 
the compressed air and fuel oil and the volume air 
are controlled, maintaining a reducing flame 
whether a slow or a fast fire is desired. It is very 
necessary to have absolute control of your combustion 
in order to produce the reducing flame, otherwise at 
these high temperatures the oxygen of the air will 
combine with the free graphite carbon and other 
components of the crucible and furnace lining, and 
very rapidly disintegrate the same through chemical 
combination, and the metal itself will suffer loss and 
injury through oxidation. 

Our ladle heaters, which are arranged to use the 
same burner, are made with a telescoping hood that 
is raised up when the pouring crucible is introduced 
and then dropped down, enveloping the same. In 
this way the crucible is evenly heated. We find 
these ladle heaters very useful for getting out small 
batches of work, as the heat generated in them can 
be as high as that produced in tho larger furnaces. 

On visiting any foundry one is struck with the 
enormous amount of apparent lost heat and energy 
that issue from the vents. This heat, in the form 
of spent gases, can be utilised for many useful pur- 
poses if proper arrangements are made in the design 


of the foundry to conserve them. Core ovens can 
be heated, as can also wash. water for use in the 
lavatories; these are two of the most important. 
The preheating of air and oil is another. This. of 
course, involves piping and arrangements which may 
to some appear complicated and unnecessary, but 
they are nevertheless well worth taking into con- 
sideration. 

Years ago we abondoned the unhandy and in- 
efficient tub, and in its place designed and installed 
suitable moulding tables about 6 ft. long and 2 ft. 
wide. One-half of the top of this table is perforated 
with 2-in. holes drilled close together, allowing the 
sand which is cut off the flasks to at once fall through 
to the storage space below. The other half of the 
table is not perforated, and constitutes a bench on 
which the patterns and tools can readily be arranged. 
Underneath this solid part a drawer with a lock on 
it is supplied for the security of the moulder’s tools, 
swabs, ete. Each bench is equipped with an air- 
operated rapping hammer, which can either ge 
fastened by brackets to the bench itself or can be 
instantly removed and secured to match plates, allow- 
ing the moulder at the bench to work either on 
plate work or individual patterns, as the demand 
for castings dictates. This rapping hammer is 
operated from a knee-pad actuated valve, affording 
the moulder free use of both hands and obviating the 
necessity of calling for rapping assistance from neigh- 
bours or helpers. 

All up-to-date foundries have moulding machines. 
Choice and selection of these machines must be gov- 
erned in a great measure by the nature of the work 
in hand. It will be found that certain machines lend 
themselves to interchangeability of patterns, squeez- 
ing, deep draws, shallow plate work, etc., better than 
others. It by no means follows that because a 
foundry has moulding machines of one make that an 
entirely . different type of moulding machine would 
not greatly add to its efficiency. 


Utilising Old Metal. 

In a manufacturing industry like the one with 
which I am connected we get skeleton brass from 
the punch press department, borings and turnings 
from the machine shop in large quantities each day. 
The regular practice is to run these through an 
efficient magnetic separator connected with a blower 
system which takes out the iron, paper, and light 
particles, passing the good metal into bins. In place 
of selling, we save and separate these borings, etc., 
and use them in our foundry at once. The copper 
and red brass borings are taken to the melting 
floor and are used up with gates, sprues, and new 
metal. Much of this stuff, however, is of a mixed 
nature and cannot be so handled; it is, therefore, 
taken to the scrap melting furnace and run into 
ingots. These ingots are analysed by the chemist, 
who determines closely their components. These in- 
gots are further alloyed with pure copper and other 
new metals in varying proportions, and _ first-class 
metal for all general purposes produced from them. 
We also handle in our scrap melting furnace copper 
wire from burned-out field coils, armature coils, and 
scrap generally that is known to contain pure copper. 
The resultant pigs are analysed and used as base 
copper for more important mixtures. The furnace is 
cleaned out, skeleton brass, borings, yellow brass, 
ete., are run off and stored for future use. With 
our scrap melting furnace we employ an endless chain 
arrangement for carrying the chills. The contents 
of these chills are automatically dumped into water, 
which cools, cleanses, and softens the metal simul. 
taneously. This system involves the continuous melt- 
ing and pouring principle, which we have found in 
practace to be preferable to the ‘‘ hot bath” system, 
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where the metal is melted and tapped out into 
crucibles and repoured. This does not, however, 
indicate that the “hot bath” system is not better 
adapted to some other foundry requirements. 

A few cases of actual runs of scrap and the losses 
incident to the recovery of the same are as follows: 


Bare Copper Wire. 
Total wire melted pom ie is se 9,054 lbs. 
Total ingot recovered _... ae 1s pea 8,888 ,, 


Loss or shrinkage ... ove is ooo 166 ,, 
Loss in per cent. ie - = ‘oo 1.83 
Fine Wire. 
(Includes burning off of insulation). 
Total wire melted .. we ‘ ‘al ie 3, 
Total ingot recovered 


Loss or shrinkag : m 

Loss in percent... an : ae 
Yellow Brass Punched Serap. 

Total scrap melted ... n ous 

Total ingot recovered 


Loss or shrinkage ... 
Loss in per cent. 


In our aluminium department for years we had 
been using the open-flame form of reverberatory 
furnace and were always confronted with a heavy loss, 
amounting often to 63 per cent. Our aluminium work 
is of a peculiar nature, light, and of an odd pattern. 
For every pound of casting we produced we had to 
pour 1 lb. for the runners and Illb. for the riser or 
neader. We therefore only received 33} per cent. net 
of the gross metal melted. The loss, therefore, had 
to be multiplied by three, making 20 per cent. net. 
We figure gross weight because we charge so much 
metal to the melting floor, making a bi-monthly inven- 
tory of the castings turned over to the factory and the 
metal in the form of ingots, sprues, and risers remain- 
ing over. 

We could not see any immediate relief from this 
loss, so carried on experiments from time to time, 
and finally decided that a tilting furnace similar to 
our regular crucible furnaces, but arranged with an 
iron kettle of the proper dimensions and shape, was 
the solution. With this new type of furnace we are 
able to handle the same number of pounds of 
aluminium per heat as with the old open-flame fur- 
nace with a loss of only 24 per cent, gross, as it 
eliminates entirely the loss due to the cutting action 
of the flame. In the iron kett'e the flame does not 
touch the metal at all, and, while the time employed 
in getting out the first heat is necessarily longer, it 
does not materially affect the total output. Another 
great advantage in the kett'e type of furnace is that 
the s'ag and oxide which form on the top of the pot 
act as a protection to the metal, and the spatter, 
skimmings, etc., instead of being thrown into the 
scrap pile, are returned to the melting pot, where 
the globules of metal held in suspens‘on in the slag 
separate from the slag and mix with the metal be'ow, 
the slag itself remaining on top in the form of a 
protecting blanket. In the melting of our metals such 
as aluminium, -we employ pyrometers. We have found 
by using these instruments that the overheating of the 
metal is avoided, 


Pre-alloying of the Metals, 

A great economy results from the pre-alloying of 
metals. In alloying aluminium and copper it is a well. 
known fact that the copper, which melts at a much 
higher temperature than the aluminium, must be 
melted first. The aluminium is then added, combines 
with the copper, and through chemical action the tem- 
perature is liable to rise to a point that vapourises off 
much of the aluminium. To rob this phenomenon of 
its most harmful effects we have made a practice of 
compounding a rich alloy of half and half copper and 
aluminium, which we throw into pigs. The copper is 


melted first and the aluminium is added in small 
quantities, allowing the temperature to gradually 
reduce with each addition of aluminium, thus pre- 
venting overheating any considerable quantity of 
metal. This rich alloy, which now necessarily melts 
at a very much lower temperature than the original 
copper, is used in the final compounding of our alu- 
minium mixture. All risk of overheating or mis-mixing 
large and individual batches is thus eliminated. Not 
only this, but the remelting has a refining effect, and 
a much better product is ensured. 

The use of thuxes, such as phosphor-tin, boron, 
magnesium, ete., is much more effectively carried out 
under the direction of a chemist, who, as before stated, 
makes a special study of the action of these fluxes on 
the metals. I am convinced that the employment of 
a chemist or foundry chemical engineer in a foundry of 
uny size soon pays a handsome dividend on his salary. 








The Meiting Point in its Relation 
to Alloying Capacity. 

The opinion is often expressed that if a metal has 
a high melting point it is difficult to produce with it 
an alloy of uniform composition. Writing in 
* Metallurgical and Chemical Engineering,’ how- 
ever, Dr. Hans Goldschmidt holds this opinion ‘to 
be unwarranted. Practice, he adds, has long shown 
that carbon-free chromium, in spite of its melting 
point of 1550 deg. C. (2822 deg. Fahr.) alloys easily 
with molten steel. The same is true for carbon-free 
manganese with a melting point of 1245 deg. C. 
(2273 deg. Fahr.) and this manganese alloys especi- 
ally easily with copper; in fact, more easily than 
manganese containing carbon. In recent years titan- 
ium is often added to steel. Ferrotitanium made for 
this purpose by the aluminothermic process has a 
melting point of 1330 deg. C. (2426 deg. Fahr.) and 
alloys easily with liquid steel. An alloy igs nothing 
but a solution. For instance, an alloy of zine and 
copper is called a “solid solution.” Zinc has a me!t- 
ing point of 419 deg. C. (786 deg. Fahr.), copper a 
melting point of 1098 deg. C. (2008 deg. Fahr.). If 
we try to alloy lead instead of zine with copper, we 
find that lead has a melting point of 330 deg. C. (626 
deg. Fahr.), much lower than zinc, yet efforts to pro- 
duce an alloy of copper and lead are not successful. 
It is simply a fact that lead does not dissolve in cop- 
per. Among the most refractory metals known we 
have platinum with a melting point of 1775 deg. C. 
(3227 deg. Fahr.). Yet platinum alloys with tin and 
lead at a temperature of the melting points of these 
two metals. The fact is simply that the high : elting 
point of platinum does not protect the crucible from 
the dissolving action of the metals mentioned. From 
what has been said it is clear that for their practical 
purposes metallurgists have simply to take care that 
they employ metals or ailoys which will dissolve. And 
it may become necessary to use intermediary alloys 
which dissolve more easily in the metallic bath. For 
instance,’ a high-percentage manganese-copper alloy 
is made from pure mangunese, while instead of pure’ 
titanium ferrotitgnium is used. This carbon-free 
ferrotitanium, containing 25 per cent. of titanium, is 
used now quite extensively as an addition to steel for 
making rails and rolls. This ferrotitanium made by 
the aluminothermic process dissolves very easily and 
uniformly in the molten steel. It hag a small inten- 
tional content of aluminium, as this. increases its 
solubility. The experience of metallurgists has shewn 
that ag a rule carbon-free metals dissolve more easily 
than metals containing carbon, since the latter con- 
tain carbides—that is, chemical compounds with car- 
bon. 
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Mechanical Equipment for Charging Cupolas.” 


By G. R. Bandon. 


Disregarding the primitive methods, still occasionally 
employed, of using barrows, and dumping stock on to 
the charging floor to be handled in making up 
charges, and again for charging into the cupola, 
the author will briefly review various modern 
methods of handling cupola stock from yard to 
cupola. Charges should be collected on cars, the 
proper amount of different grades being selected and 
weighed, and not again handled until introduced into 
the cupola. Cars of two tons’ capacity, properly con- 
structed and equipped with rolier bearings, can 
easily be pushed over level tracks by one man. When 
warranted by conditions, an _ electrically-operated 
transfer car may be used to transport charging cars 
while charges are being collected. A scale may be 
mounted on a transfer to weigh the charges, if de- 
sired. After the charges are weighed, the cars are 
elevated to the charging platform by means of an 
elevator, or if the yard crane is available, cars may 
be constructed with means for attaching slings, and 
the car with charges lifted intact to the charging 
floor; but this latter method is not an economical 
one and is only permissible in case of accident to 















































Fic. 1.—CompounD CUPOLA CHARGING MACHINE IN 
NoRMAL AND DUMPING POSITIONS; POWER 
FURNISHED BY PNEUMATIC-CYLINDER HOIST. 


the elevator. Iron and scrap may be elevated to 
the charging floor with a magnet crane, but this 


method requires additional space on the charging 


floor and involves extra handling. 

Storage space for about 50 per cent. of the metal 
for one heat should be provided for on the charging 
floor and a sufficient number of cars to carry this 
stock must be supplied for convenience and economical 
operation. As soon as emptied, cars are lowered 
to the yard and charges replenished for a later 
period in the heat. A system of tracks on the 





* Abstract of Paper read before the American Foundrymen’s 
Association. 


charging floor should provide for the constant for- 
ward travel of cars, and an open track to the elevator 
for cars that have been unloaded. * 

If desired, cars may be provided with flat-tread 
wheels, suitable for a plate fleor, or with combina- 
tion wheels, which may be used both on the track 
and the plate floor. A special design, of American 
origin, has a platform overhanging at one end, so 
that when the load is properly adjusted, it will 
almost balance on one axle. By means of a handle 
at the other end of the car, it may be readily 
turned and pushed in any direction. When proper 
arrangements are made, charges may be dumped 
into the cupola from this car. It is backed up to 
the charging door, the wheels are blocked and the 
forward end is lifted by a suitable hoist. The skip 
car operating on an incline, with automatic dump- 
ing device, is also used for charging cupolas. 

Another device consists of a trolley operating on 
the jib of a crane or on a track which extends into 
the cupola. Charges are made up as desired in a 
cylindrical bucket, with drop-bottom doors, which 
is carried on this troliey. Hoisting and trolley- 


ravel movements are operated by power, and the 
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Fic. 2.—ENp Dump CUPOLA CHARGING MACHINE. 


drop doors are opened by releasing a latch. 

The Whiting charging machine is used in con- 
nection with a simple design of car having steel 
plate ends, about 12 ins. high, for iron charges, and 
is provided with a plate body with a swinging side 
door, hinged at the top, for coke. On the side- 
dump machines, cars are pushed on to a hinged plat- 
form, locked with a simp'e hook which engages a 
loop on the car frame, the platform and car are 
raised together by power, and the charge dumped. 
The distribution is under the perfect control of 
the operator, the charges being delivered to the 
opposite side of the cupola by a sudden, and to the 
near side by a slow, hoisting movement. End-dump 
machines are supplied when conditions require it, 
but side-dump cars are preferred, as the cars do 
not have to be turned to place them on the machine. 
Fig. 2 illustrates an end-dump machine. 


Large Charging Machines. 


Fig. 1 shows a compound charging machine in 
normal and dumping positions. A pneumatic-cylinder 
hoist furnishes the power for this machine. An 
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electric geared hoist may be substituted for the 
pneumatic hoist. On the electric compound machine 
only one hoisting mechanism is required, as the de- 
sign provides for the inclination of the platform 
without an independent hoist. A crane type of 
controller is used, which permits wide ranges of 
speeds and insures a uniform distribution of the 
charges. Fig. 3 shows side and end elevations of 
an electric compound charging machine. The charg- 
ing door in the cupola, used in connection with the 
charging machine, is larger than the ordinary door 
for hand charging and is set lower. An inclined 
shute is arranged to receive the stock as it is dumped 
from the car. The charging machine is provided 
with an apron plate, which overlaps the shute and 
prevents the iron from dropping from the car to 
the floor, A vertical distance of four or five feet 
between the top of the stock in the cupola and 
the sill of the charging doors is necessary to pro- 
vide space for the distribution of the charges. 
Therefore, the charging floors should be higher than 
when charging is done by hand. 

These machines have an hourly 
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Fic. 3. —ELECTRICALLY-DRIVEN ComrouUND CUPOLA 
CHARGING MACHINE. 


15 tons or more, the economy of operation increasing 
as the output per hour increases. For a cupola melt- 
ing 20 tons per hour, two men with a charging 
machine attend to all the charging operations, where 
otherwise five or six men would be required. An- 
other advantage of this machine is that its location 
is fixed in relation to the charging door and con- 
ditions of operation are always uniform. The cost 
of installation is small, much less, in fact, than the 
extra cost of cars with hinged bodies would be for 
any moderate size of plant. Charging cars only are 
required, and they are of design that can he used 
for ordinary hand charging. 








Machine versus Hand Moulding.“ 


By Jonn ALEXANDER. 


Amongst :the many mechanical appliances that have 
been invented for the foundry trade, the moulding 
machine covers the largest field as far as output and 
economy is concerned, and is the greatest help in 


* Abstract of Paper read before the American Foundrymens 
Convention, May, 1911. 
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these days when moulders seem to be getting scarcer. 
However, before we undertake to purchase a moulding 
machine, let us look into a few of the details con- 
nected therewith. First of all; there is no reason 
why we should expect one kind of a machine to do 
all of our work, any more than does the machinist 
who has a number of different machines to do his 
work. Above all, do not think for a moment that we 
are going to run our foundries with machines and un- 
skilled help—-we need the moulders, and it would be 
to their advantage as well as all others concerned if 
they would take more interest in machine moulding. 

Now, as to what kind of a machine should be pur- 
chased, that should be determined by oneself. It is 
right and proper to get the advice of responsible 
machine manufacturers, but go and visit a few foun- 
dries that have machines and are making a class of 
work something. similar to what you want to make. 
At the same time do not forget to think out how many 
different things you could make on a certain machine 
if you had it. Many a time you may wish you had a 
“ squeezer,” when by probably doubling up or by 
putting eight patterns on a heard instead of two, you 
could do much bettter on a roll-over machine, and vice 
versa. It is the number of castings you have to 
make, combined with the different kinds of castings 
you can make on a certain machine, along with the 
cost of operating same, that should determine which 
to purchase, 

It would be useless to try and enumerate all of 
the different kinds of machines on the market at the 
present time. Some are better suited than others 
for certain classes of work, and it is for the individual 
buyer to see that he gets what is necessary for his 
requirements. In teking up a few of the more com- 
monly used machines that I have seen in daily opera- 
tion in over fifty different foundries, I found that 
foundrymen were having a gain of from 50 to over 
250 per cent. over hand methods in making moulds 
and half-moulds weighing from 50 tq 50,000 lbs. The 
percentage of bad work is reduced to a minimum; so 
that when we compare the money investments on 
machines, the enormous gains soon pay for them. In 
my investigations relative to the repairs on machines 
when they get out of order, I have found that the 
cost is very small, and in quite a number of cases 
some machines have been in constant use for one, two 
and three years, and have practically cost their users 
nothing for upkeep. 


Mounting Patterns for Machines. 

A great deal could be said about this subject, but 
every foundry has its own conditions to contend with, 
and the question depends largely on the number of 
castings of any one kind to be made, the size and 
weight of same. 

On the smaller machines, wood boards for mounting 
patterns permanently can be used to advantage, par- 
ticularly on roll-over machines, as ~they are light to 
handle and cost considerably less than the brass or 
iron plate with dowel holes to match different patterns. 
There will be less fins, and castings will be more ac- 
curate. As to stripping plates or frames, it is almost 
necessary to have them made in brass or iron with 
edges filled in with babbitt metal, although quite a 
number of wood plates or frames are used, 

As to matches, the old sand match still holds its 
own, although there are 4 number of different com- 
positions on the market now that are giving satisfac- 
tory results. On the larger machines, the wood follow- 
hoard is used very extensively, although some of the 
jarring machines are equipped with iron plates, the 
same having dowel holes to match a certain number 
of patterns and flasks to suit. Some again are 
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equipped with stripping plates, which, as we all know, 
are a great advantage. I believe the jarring machine 
will be the machine of the future for general work. 

The more automatic machines are in a class by 
themselves and no doubt give an enormous and satis- 
factory output where they can be installed. Castings 
moulded on machines are more near uniform to pat- 
tern, at least from 10 to 15 per cent, in their weight 
is saved, and through the accuracy of the work not 
less than 5 to 10 per cent. of time in finishing in the 
machine shop is saved. The life of the patterns, also, 
is increased tenfold, as there is little chance of the 
deadly vent wire, rapping bar and sledge hammer, or 
swabbing destroying them. 








Effect of Repeated Melting on 
Manganese Bronze." 


—-—~ 


By Jesse L. Jones. 


The smooth, clean surface, the beautiful golden 
colour, and also the mechanical strength of manganese 
bronze castings, depend largely on the manner in 
which the ingot metal is melted. The following 
analysis may be regarded as typical of this alloy :— 
Aluminium, 0.14 per cent.; copper, 56.57 per cent. ; 
iron, 1.50 per cent. ; lead, 0.01 per cent.; manganese, 
0.07 per cent.; tin, 1.21 per cent.; zinc, 40.50. per 
cent. 

In order that the above proportions may be as little 
changed as possible, the melting operations should be 
done quickly. If an oil-fired furnace is used, the 
time for melting a 500-lb. heat should not exceed 
15 or 20 minutes, and the surface of the metal shou!d 
be well protected. When melting in crucibles a 
longer period is required, but it should be as short 
as possible, and the metal should be kept well covered 
with charcoal, If the melting operation is unduly 
prolonged considerable zinc is volatilised, and for this 
reason makers of the ingot metal advise brassfounders 
to add 2 lbs. of zine to each 100 lbs. of reme!ted 
bronze. The iron content of the alloy is supposed to 
be protected from oxidation by the aluminium and 
manganese present, but as these metals are present 
only in small quantities the extent of the protection 
they afford is rather limited. 

When the iron becomes oxidised, castings made from 
the metal have a rough, black surface, and the tensile 
strength and ductility .are much lowered. But if the 
oxidation has not gone so far as to produce castings 
with a blackened surface, it may show in a coarse- 
grained metal, full of lemon-coloured spots, which 
will also be weak and brittle. While it is possible to 
replace the zine and a!uminium lost by volatilisation, 
it is more difficult to replace the iron and manganese 
because of their high melting points The removal 
of the entangled or dissolved oxides of iron, copper, 
ete., has also to be effected if the original ductility of 
manganese bronze is to be restored after oxidation 
has occurred. Hence it is better policy to prevent 
deterioration than to try to doctor the metal after it 
is spoiled. To make a practical trial of the effects of 
repeated me!ting of manganese bronze, a number of 
tests were made, the results of which are given in 
Tables I. and II. Heats were run in both crucible 
and open-flame furnaces, and ingot metal was used 
because of its uniform character. 

The metal charged was weighed carefully, but no 
special care was obseryed in melting, as it was done 
in the usual routine manner. The metal was made 
quite hot, as required for pouring small castings, and 


* Abstract of Paper read before the American Brass 
Founders’ Association, -at Pittsburg Convention, May, 1911. 


was run into ingots and test bars. The ingots, minus 
the weight of the test bars and the melting loss, were 
then charged again and remelted in each successive 
heat. No deduction was made for shot metal in the 
skimmings, nor any metal that splashed on the floor 
while pouring, or adhered as skulls to the walls of 
the crucible or furnace. All losses were included in 
the melting loss, only the clean ingots and test bars 
being considered. That no unusual care was taken to 
keep the meting loss low is indicated by the loss in 
crucible heat No. 1, Table L., and no additions were 
made to any heat except No. 7. 

The repeated meiting of manganese bronze gradualiy 
lowers the ultimate strength, elastic limit, electrical 
conductivity, and hardness of the metal. The duc- 
tility is not affected to any great extent, as shown 
by the elongation and reduction of area. The addition 
of zinc, ete., to remelted manganese bronze is not 
advisable. 

TABLE I. 
Crucible Heats. 
































Metal | Ingots 
Heat - aca Loss in Loss 
number. charged, obtained, Ibs. per cent. 
lbs. Ibs, 
1 2438 21€ 278 11.34 
2 203 192 ll 5Al 
3 179 1714 7} 4.19 
4 159 153 6 3.77 
5 146 141 5 3.48 
6 1344 1 4h 3.34 
7 124 Additions were made to this heat. 
Results of Physical Tests. 
Ultimate * 
~ « Elonga- Reduc- 
maces somal, tion in tion of . Con- Hardness 
number. 7 ; 2in., area, ductivity.) (Shore). 
ag > ~ gna per c.nt. | per cent. 
1 76,850 22.5 21.5 24.10 23.3 
2 69,700 43.0 51.0 21.75 19.4 
3 66,750 45.0 55.0 20.82 19.0 
4 £0,950 44.0 54.0 20.82 18.6 
6 62,450 36.0 32.5 20.07 17.8 
5 62,200 36.0 29.5 20.07 18.4 
7 €9,950 7.5 37.5 21.57 18.4 
TABLE II. 
Open Flame Furnace Heats, 
Metal a Ingots is } 
Heat . * 5. Lossin | Loss 
number. :  ~ aneeeed. Ibs. | per cent. 
1 985} 9149 36} 3.72 
2 926 856 70 7.56 
3 845 819 26 3 07 
4 796 768 28 3.51 
5 742} 718 274 3.70 
6 | 700} 680 20! 2.92 
7 660 630! 293 447 
8 616 590! 254 4.14 
' 


Results of Physical Tests. 


| 





| 
Ultimate | 





Elonga- | Reduc- 
a strength, tion ip | tion of | , Co Hee Guess 
P| | 2in., area, ductivity.| (Shore). 
a | per cent. per cent. 
1 74,850 | 31.0 29.0 24.50 208 
2 71,000 31.5 28.5 24.00 20.2 . 
: a. S* a 22 55 19.8 
d7 70! 38. 53. 22 $3 8. 
5 63,050 45.0 54.5 22.92 18 i 
6 61,650 | 49.0 55.0 22.00 18.8 
7 . 61,500 35.0 27.5 21.12 18.4 
8 69,650 34.5 27.5 71.12 18.2 
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Foundry Plant and Equipment. 


A New Sand Riddler and Mixer. 

There has recently been placed on the market a 
new sand riddler and mixer for foundry purposes. 
This appears to be a very useful and simple piece of 
machinery, all unnecessary parts having been dis- 
pensed with. It is strongly built to withstand the 
rough usage which machinery of this nature often 
receives at the hands of foundry labourers. The 
illustration gives a good idea of its general appear- 
ance. It consists primarily of two end standards 
supporting a steel shaft, to which is fixed a revolving 
drum made of a series of rings of a suitable section 
with a space between each, a number of loose cast- 
iron stars placed in the drum, bevel gear for driving, 
and the necessary belt pulleys. 


aerates the sand and brings it to a light condition; 
pieces of metal and other foreign materials are 
separated; the design is simple and substantial, and 
without parts liable to get out of order or wear out 
rapidly; as there are no fast speeds, little power 
is required, with the result that the cost of driving is 
infinitesimal. 

The patentees and manufacturers, Messrs. J. W. & 
C. J. Phillips, Limited, 23, College Hill, Cannon 
Street, London, inform us that the machine is the 
result of a series of exhaustive experiments extending 
over a period of several years. The experiments were 
carried opt in a large iron foundry, and the working 
of the experimental machine was the only means by 
which the supply of prepared sand was maintained. 
The result is a substantial and practical working 





New SAND RIDDLER AND MIXER. 


The sand to be treated is fed into the drum, when 
revolving, at one end of the machine. The action 
of the drum and stars is to thoroughly pulverise and 
mix the sand to the required consistency, after which 
the latter is then automatically discharged through 
the small spaces between the rings. Pieces of metal 
or other foreign material are retained in the drum, 
and removed when convenient. The mesh of the 
machine can be arranged to suit the different types 
of sand used, e.g., green sand, facing sand, hard- 
milled sand, ete., those at present in use being i in., 
4 in. and % in. 

Some of the advantages claimed for this machine 
are as follows: —All kinds of sand can be treated by 
the apparatus, which thoroughly pulverises, mixes and 


machine, capable of turning out two tons per hour 
with ease. A number of these machines have already 
been installed in some of the largest foundries in this 
country, and are, we understand, giving entire satis- 
faction to all concerned. 





Magnetic Separator for Iron and 
Steel. 





A magnetic separator, built by the Cutler-Hammer 
Manufacturing Company, Milwaukee, U.S.A., which is 
designed to remove large pieces of iron or steel from 
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ore, coal or rock that is to be passed through crushers 
is shown herewith. The application of this apparatus 
in the foundry is extensive; it can be used for the 
removal of shot and small particles of iron from 
moulding sand and for the separation of brass chips 
from machine shop turnings. When installed, a chute 
or other conveyor is placed underneath the magnetic 
yulley, into which the magnetic material is dropped. 
he non-magnetic material is projected some distance 
in front of the pulley, thereby pear el clean separa- 
tion. The pulley at the head in the illustration, con- 
sists of alternate coils and steel discs concentric with 
the shaft, the coils being wound on steel spools doweled 
to the discs, which are in turn keyed to the shaft. 
Each coil is enclosed and protected by a cylindrical 
brass coil shield, which is attached to each of the two 
adjacent poles. Current for the coils is obtained 
through carbon brushes held on a pair of slip rings 
by self-adjusting holders. 

















A MAGNETIC SEPARATOR. 





The material to be separated is fed through a hopper 
to the conveyor belt, by means of which it is passed 
over the magnetised pulley; the magnetic matter is 
drawn towards the face of the pulley, clinging to the 
belt up to the point at which the belt leaves the pulley 
at the lower side. At this point it is snapped off into 
the chute or other conveyor provided. These pulleys 
are built in lengths from 16 to 36 inches, and are 12 
inches in diameter. The current consumed varies from 
325 to 750 kilowatts and the capacities range from 
1,340 to 3,000 cubic feet per hour. The pulleys are 
designed to operate on any direct-current voltage up 
to 250. ' 








Core-Bench Jolt Rammer. 





An unusual application of the jolt rammer is de- 
picted herewith. It has well been known that jolt 
ramming of large cores, even when filled with rods, 
coke centres, ete., is economical, and for deep cores 
of small dimensions made on the bench, the ramming, 
including the bedding in of reinforcing rods or wires 
can be better and more cheaply done on a small jolt 
ramming machine. The Mumford Molding Machine 
Company, Plainfield, N.J., U.S.A., has recently de- 

~. veloped a machine of this type, shown in the illustra- 
tion, which can be placed on a concrete pier, iron or 
wooden post or mounted on the core bench. 

@ machine is started and stopped by a knee valve 
under the bench, an arrangement which jeaves the 
operator with both hands free to manipulate material 
and core boxes. The valve is constructed to all intents 
and purposes the same as a valveless plunger, and is 
merely a plug of case-hardened machinery steel having 





a vertical stroke of 3/16 in. Although this construc- 
tion is very simple, at the same time it is claimed that 
the economy in air secured by its use is greater than 
that of the more elaborate valve mechanisms used on 
this type of machine. 











* 


Mumrorv CoreE-BENCH JOLT RAMMER. 


The size of the table is 15 by 20 in. and the diameter 
of the plunger is.3 in. Although the ratéd capacity 
of the machine is 300 lb. with an 80 |b. air pressure, 
the advantages when used on smal] cores where the 
core boxes, sand and reinforcing material weigh only 
a few pounds are said to be very great. The complete 
apparatus weighs 325 Ibs. 








LL 
Hay-Band Spinning Machine. 


A useful apparatus for founders who are employing 
hay-band to a considerable amount is shown herewith. 
In addition to the economy of time and labour secured 
by its use, it effects a great improvement in the 
quality of the bands over those made by hand, and by 
suitably proportioning the speed of the feed rollers 
and the revolutions of the frame, bands of any degree 
of iardness or softness may be produced. 





Hay-BAND SPINNING MACHINE. 


Two important factors of utility in this machine are 
its strength and the simplicity of its mechanical ar- 
rangements. It is not liable to get out of order, and 
is very rapid ani effective in action. A labourer can 
attend to it after a little practice and can, without 
assistance spin 400 yds. per hour. The makers are 
Messrs James Evans & Company, Blackfriars, Man- 
chester. 


D 
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Iron and Steel: Their Production and Manufacture. 

By Christopher Hood. London: Sir Tsaac Pitman 
and Sons, Ltd., 1 Amen Corner, E.C. 

This little book forms one of the series, “ Pitman’s 
Common Commodities of Commerce,” and if it may 
be taken as typical of the series, the publishers are 
to be congratulated. The author (of the firm of 
Messrs. Bell Bros., Ltd.) has struck a line somewhat 
different to any other book of its kind that we re- 
member; it is neither a technical handbook nor a 
commercial essay, but a judicious mixture of just suffi- 
cient of each to make a really useful educational work. 
Iron from its hypothetical origin is taken through its 
various processes until it emerges as finished iron and 
steel, castings, etc., but only sufficient details of the 
various processes are presented to give a clear and con. 
cise survey of the development of the metallurgy of 
iron to its present state. Such a survey, naturally, 
necessitates numerous historical references, all of which 
add brightness to the work, while at the same time the 
economic side of the question has not been neglected. 
The technical side of the subject having, in the first 
half of the book, been treated in what might best be 
described as an excellent summary of the origin and 
development of iron and steel-making processes, the 
question of trade in iron is taken up. Here the author 
is obviously on ground with which he is familiar, for 
after a brief survey of the history of the trade, so far 
as it is known, from Tubal Cain’s time until recent 
years, its progress during the last 200 years or so is 
more fully discussed. The Sy rareatigh seg in the 
trade of Germany, the United States, France, Belgium, 
and other countries, are each in turn considered, and 
then the author proceeds to a description of the origin 
and working of the warrant market. Protective 
policies, ete., are then discussed, and the volume con- 
cludes with statistics of production, etc. The book is 
unpretentious in size and style, but it fills a gap among 
our educational works, in that it links up into one 
concrete scheme the technical and the commercial sides 
of the iron trade, showing in a few words how the 
great iron and steel industry has evolved from its 
early and obscure state. The size of the book pre- 
cludes detailed ‘treatment, particularly of the technical 
side of the subject, but if only for the reasons above 
cited, it will be well appreciated. 


The Corrosion of Iron and Steel. 


By J. Newton Friend,’ Ph.D. (Wiirz), D.Sc. (B’ham). 
London: Longmans, Green and Co., 39, Paternoster 
Row, E.C. 

If anywhere in the field of metallurgy there is scope 
for extensive research work, it is on the subject of 
corrosion. It is the one problem which has always to 
be faced, whatever branch of engineering is touched; 
and while metallurgist and steel-maker may success- 
fully unite to meet stricter strength requirements in 
the metal, they must eventually come up against the 
corrosion problem. So long as metals are employed 
for the purposes of civilisation, so long, probably, will 
the problem be present, by reasen of the never-ceasing 
tendency of matter to form new combinations or to 
revert to the elemental condition. But it is, of course, 
quite possible to obtain compounds for which all practi- 
cable purposes are stable, and science has, accordingly, 
for years been attempting to ascertain and tabulate 
the conditions under which iron and steel tend to cor- 
rode, and to also overcome this tendency. A vast amount 
of research work has been done by numerous investiga. 
tors, but much of it has overlapped, resulting from 
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lack of systematic records. In this way, no doubt, 
much valuable work has been wasted through duplica- 
tion, while the investigators themselves have gone 
unassisted by what might have materially aided them. 
On account of these considerations, the author of this 
book has set himself to review all the reliable work 
done on the subject of corrosion, and to present it in 
a consolidated form. The task has, without question, 
been no light one, but the result is certainly a very 
valuable work. As illustrating the ground covered in 
the book, we cannot do better than enumerate the 
subjects as classified. The opening chapter is devoted 
to iron, its history and value, this being purely intro- 
ductory in character. The action of air and water, 
and the action of steam, respectively, on iron are separ- 
ately discussed; various theories of corrosion are then 
summarised, and the question of whether an acid is 
essential to corrosion is considered, the author con- 
cluding that such is the case, though in rejecting the 
electrolytic theory of corrosion he explains that the 
electrolytic theory of ionisation is not also to be ex- 
cluded in the explanations to the various phenomena 
of corrosion. The next chapter deals with factors in- 
fluencing the rate of corrosion of iron exposed to 
natural forces, after which the action of acids and of 
alkalies are treated. The influence of solutions of 
single salts and of solutions of electrolytes, and the 
action of oils upon iron are further subjects, after 
which a chapter deals with the oft-discussed, but still 
unexplained, question of the passive state of iron. 
Following the foregoing, the concluding three chapters 
deal with the influence of chemical composition upon 
corrodibility, electrical and galvanic action, and the 
relative rate of corrosion of iron and steel. It will 
be observed that the ground covered is extensive, in- 
cluding at any rate all the principal known researches. 
This feature should make it valuable to future investi- 
gators, enabling them to proceed from those points 
already established. 


ALLDAYS AND ONIONS 
NBERING COMPANY, LIMITED, GREAT 
WESTERN WORKS, BIRMINGHAM.—We have 
received from this firm illustrated catalogues “ M.T.” 
and “*M,’’ the former dealing with manufactures 
applicable to the motor and cycle trade, and the latter 
with pneumatic power forging hammers, drop stainps, 
and levers, ete. 


PNEUMATIC ENGI- 








Query. 


Cast-Iron Pump Plungers. 


We have to cast some iron pump plungers 12 m. 
diameter by 30-in. long by j in. thickness of metal, 
in a chill. We shall be giad of any information that 
will assist us in obtaining a smooth external surface. 
The pouring is done from the top, and the chill is 
heated before casting the plunger to a temperature 
greater than can be done by the bare hand. The 
castings come out fairly clean for about 1 ft. up, but 
above that, they are full of small holes and shots. We 
have also cast these with 1 in. thickness of metal, 
but the result is the same. 

“ei 


THE NEW HAVEN SAND-BLAST BARREL.— 
In our issue of June last, on page 349, we published a 
description of the New Haven Sand-Blast Barrel. 
This apparatus, we neglected to state, is being manu- 
factured in this country by Messrs. Vickers, Limited, 
whose London offices are Vickers House, Broadway, 
Westminster, S.W. 
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Inventions. 


Applications for Patents. 





An asterisk indicates that a c_mplete specification accompanies 
the application. When inventions are communicated the names 
of the communicators are in brackets. 





13,955. Moulding-machines. W. E. Martin. 

13,960,*Casting-machines. J. Soss. 

14,027.*Appliance for charging and emptying metal- 
lurgical furnaces. E. Gottlieb. 

14,277.Gas-heated furnaces. J. Wing, Jun., and J. R. 
Burnett. 

14,568. Casting metals and metallic alloys. J. S. 
Critchley and H. A. A. Dombrain. 

14,791. Moulding-machines. A. Phillips. 

15,173. Furnaces for heating, puddiling, smelting, cal- 
cining, etc. A. Smallwood. 

15,181.*Extraction of compounds of vanadium, molyb- 
denum, tungsten, etc. A. H. Perret. 

15,459.*Furnaces. G. Wilton. 

15,521. Furnaces. George Fletcher & Company, Limited, 
and F. P. Rudder. 

15,555.*Process for hardening steel castings. J. W. 
Gebhard. 

15,688. Machines for-grinding drills and tools. (Engels 
& Waegner, Germany). 

15,740.*Metallic alloy. J. F. Duke. ° 

15,824. Production of metals from their ores. J. 
Harden & Electric Furnaces & Smelters, Limited. 

15,855. Core-making machine. H. B. Stocks. 

16,182. Production of cast metal hinges of which num- 
bers are moulded at a time. Thomas Holcroft 
& Sons, Limited, and A. Holcroft. 

16,183. Product‘on of metal castings. Thomas Holcroft 
& Sons, Limited, and A. Holcroft. 


Abstracts of British Patent Specifications recently 
accepted. 


13,304 (1910). Casting Metals of High Melting Point. 
A. L. J. Queneau, 6015, Overbrook Avenue, Philadelphia, 
U.S.A.—The invention relates to a method of casting 
metals in moulds and to an electrical casting furnace 
adapted to produce finished castings from metals which 
melt at high temperatures, such as brass, phosphor 
bronze, manganese steel and the like, and has reference 
to that kind in which air or gas under pressure is 
employed for forcing the molten metal, which is main- 
tained in a liquid condition and at the regulated tem- 
perature in a suitable receptacle by means of an electric 
current passing through electrodes arranged in the casing, 
into the mould. The casting metal is maintained in a 
liquid condition and at the requisite high temperature 
by the heating effects of an electric current, and the 
casting nozzle which introduces the metal into the 
mould is heated by electricity in a similar manner. 
The characteristic feature of the invention consists in 
the fact that the nozzle is a “dip nozzle,’’ i.e., one 
which projects or depends in to the molten metal in the 
container, so that when an appropriate fluid pressure is 
applied to the surface of the molten metal the latter is 
raised into the mould, such pressure being continued 
until the mould is filled and the casting therein has 
sufficiently set. To enable the above-mentioned opera- 
tion to be carried out, especially when dealing with 
aluminium-bronze, manganese-bronze and the like, it is 
necessary to maintain the dip nozzle at a very high 
temperature, even higher than the fusion point of the 
casting metal itself, so that as soon as the metal has 
passed into the mould and completely filled the same, 
the metal in the nozzle will still be in a molten con- 
dition up to the gate of the mould; consequently, when 
the air pressure is withdrawn or diminished, as soon as 
the mould has become filled, the surplus metal remain- 
ing in the nozzle is free to drop back into the recep- 


tacle containing the main body portion. Further 
features of the invention consist in various features of 
construction, incident to its practice, and which have 
application generally to furnaces which may be de- 
signed to operate upon the same fundamental prin- 
ciples. In the accompanying drawings Fig. 1 represents 
in vertical section one form or modification of an 
electric furnace and its adjuncts for. the practice of the 









































































ELECTRIC CASTING FURNACE, BY QUENEAU. 


invention, and Fig, 2 represents a like view of another 
form or modification thereof. 


16,511 (1910).. Furnaces for Melting Metals. H. J. 
Mundy, 3, Westmorland Street, Hull, Yorkshire.—The 
object is to provide a furnace which can be quickly and 
conveniently converted from a shaft or cupola furnace 
into a crucible furnace. The invention comprises a 
furnace or combustion chamber adapted to be raised or 
lowered, said chamber having means whereby, when in 
the raised position, it may be employed as a shaft or 
cupola furnace, and when in the lowered position as an 
ordinary crucible furnace. Fig. 1 is an elevation show- 
ing the furnace in the raised position for melting iron, 
Fig. 2 is a sectional plan on line A A of Fig. 1, and 
Fig. 3 is a sectional elevation at right angles to Fig. 1, 
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FURNACE, FOR METALS, BY Munpy. 


the furnace being in the lowered position. In the 
drawing a is a furnace chamber lined with fire brick, } 
is a well formed below the ground level, within which 
the furnace a is adapted to be raised or lowered, and 
the said well 6 is extended to one side of the furnace 
as at 6' in Figs. 1 and 2, which extension is provided 
at the ground level with a grid 62. c c are vertical 
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guide rods, the upper ends of which are secured to lugs 
d d on the furnace a, while the lower ends of the rods 
e are adapted to telescope within sleeves e e, which in 
turn slide in fixed guides or pedestals f f/f. g is a plat- 
form upon which the lowering and raising mechanism 
is mounted, the said platform being secured to the 
upper ends of the sleeves ¢ c. h h are racks disposed 
on either side of the chamber a and adapted to be 
engaged by the pinions i i mounted on side shafts j j. 
These shatts rotate in bearings £ carried on the under- 
side of the platform g, and the shafts carry at one end 
bevel wheels / 1, which are engaged by bevel wheels 
m m mounted on the operating shaft n, having a handle 
x'. In order that the platform with the operating 
mechanism may also be raised a suitable distance so as 
to leave the lower end of the chamber a free when in 
the raised position, screw packs p p, one on either side, 
work in nuts p* p* and rotate by bevel gear g from the 
side shafts j j. The platform g is provided with a 
<lepression or lip y* adapted, when the furnace is in the 
raised position, to come opposite the usual pouring or 
tapping hole r. The furnace a is provided with a 
removable bottom a! perforated as at a®, which is 
supported by a hinged base a2, and a flue s is also 
provided for use when the apparatus is in position for 
melting brass. ¢ t are apertures formed on opposite 
sides of the furnace-into which the tuyere or blast pipe 
(not shown) is adapted to be inserted to supply the blast 
when the furnace is in raised position for melting iron. 


Personal. 


Mr. A. E. Kynieut has been appointed works manager 
‘for Bowiton & Paul, Limited, Norwich. 


Tue gross value of the estate of the late Mr. A. Brash, 
of the Chatteris Engineering Works, is £14,547. 


Tue late Mr. J. Brown, brassfounder, of Almshouse 
Lane, Wakefield, left estate valued at £8,953. 

Tre degree of Doctor of Metallurgy has been con- 
ferred upon Sir Robert Hadfield by Sheffield University. 


Tue freedom of the city of Birmingham was conferred 
upon Mr. Jesse Collings, M.P., and Mr. William Ken- 
rick, on July 19th, 

Mr. T. H. Garpnzr, of Gardner & Sons, Limited, 
Barton Hall Engineering Works, Patricroft, has been 
made a J.P. for Eccles. 

Tue late Mr. R. Parker, a director of Guest, Keen & 
Nettlefolds, Limited, left estate of the gross value of 
£20,295, with net personalty £20,174. 

Tue late Mr. J. J. Muxlow, a director of Muxlow & 
Knott, Limited, Hope Steel Works, Sheffield, left estate 
valued at £16,988 gross, with net personalty £8,579. 


Tue late Mr. A. J. Gimson, a director of Gimson & 
Company (Leicester), Limited, left estate of the gross 
value of £43,404, of which the net personalty has been 
sworn at £27,276. 


Mr. A. E. Brewer, works manager for the Railway 
and General Engineering Company, Limited, Notting- 
ham, has been appointed general manager of John 
Bellamy, Limited, Millwall. 

Mr. J. J. Srernirz, formerly connected with the Brush 
Electrical Engineering Company, Limited, of Lough- 
borough, has been appointed general manager of the 
Gloucester Railway Carriage and Wagon Company, 
Limited, of Gloucester. 

Ar a Board meeting held on July 5 at the Bright- 
side Works, Sheffield, of William Jessop & Sons, Limited, 
Mr. W. H. Thomas, who has been connected with the 
company for 20 years, was elected a director in place 
of the late Mr. E. H. Linley. 


Mr. H. Watts, who recently retired from the board 
of the Birmingham Small Arms Company, Limited, 
after 45 years service as secretary, manager and 
managing-director, has been the recipient of a presenta- 
tion from the members of the old B.S.A. staff. 





Trade Talk. 


Acer, Limirep, of Hanwell, have transferred their 
business to the Leaborne Works, Harrow. 


THE business of Mr. Marcus Allen has been removed 
to the Vernon Engineering Works, Elsinore Road, Old 
Trafford, Manchester. . 

THe ManGanese Bronze anp Brass Company, 
LimireD, have removed to Rooms 210, 211, 212, Caxton 
House, Westminster, London, S.W. 

Messrs. JouN Witutams & Company, of Wishaw, 
have appointed Mr. H. B. Sparrow, of 65, Fenchurch 
Street, E.C., as their sole agent in London. 

A WINDING-UP order was recently made at the Leeds 
Bankruptcy Courts agaimst the Bosshardt Casting Pro- 
cess, Limited, of Cabinet Chambers, Basinghall Street, 
Leeds. 

E. Carrer Rosson & Company, Limirep, 1, North 
Road, Darlington, have been appointed gelling agents 
for Thwaites Brothers, Limited, Vulcan Iron Works, 
Bradtord. 

Joun Davis & Son (Dersy), Limirep, of the All 
Saints’ Works, Derby, have recently doubled the capacity 


of their foundry for casting brass, gun-metal, and 
aluminium. 

Mzssrs. J. Warpert & Company, Westminster 
Chambers, 9, Victoria Street, S.W., have re- 


moved to Westminster Chambers, 3, Victoria Street, 
Westminster, S.W. 


Mr. E. J. Crosier, engineer and merchant, trading 
under the style of Crosier, Stephens & Company, 2, 
Col.ingwood Street, _Neweastle-on-Tyne, has been 
adjudged bankrupt. 

J. Kirkwoop, trading as James Kirkwood, ‘lhe 
Foundry, Tranent, has suspended payment, and has 
granted a trust deed on behalf of his creditors in 
favour of Mr. W. Fraser, of Tranent. 

On July 15th a fire occurred at the Etna Foundry, 
Gibson ‘lerrace, Edinburgh, occupied by Messrs. Wis- 
hart & Black, ironfounders. The pattern shop and gas 
engine room roof were ser.ously damaged. 

Tue engineering works at Groveland, Tividale, which 
have been cl for some time, and were formerly 
owned by H. White, Limited, have been acquired by a 
Birmingham firm, and will shortly be re-started. 

THe Monn Nicxen Company, Limirep, have made an 
issue, through Parr’s Bank, of £250,000 5 per cent. 
first mortgage debenture stock at par, part of an 
authorised issue of £375,000, redeemable at £105. 

Messrs. W. W. Woop and B. G. Woop, carrying on 
business as merchants and manufacturers, at the Ward- 
send Steel Works, Sheffield, under the style of the 
Wardsend Steel Company, have dissolved partnership. 

At a recent meeting of the shareholders of Steel & 
Garland (1905), Limited, it was decided to wind a the 
company, Mr. B. Hadfield, of Priory Foundry, Work- 
sop, the company’s secretary, being appointed liquidator. 

Mr. G. C, Cuntyenam, M.Inst.C.E., at one time 
general manager of the Central London Railway, has 
established himself. in business in Finsbury Pavement 
House, Finsbury Pavement, London, E.C., as a con- 
sulting engineer. 

At a recent meeting of the shareholders of the 
British Bronze Company, Limited, it was decided to 
wind up the company voluntarily, Mr. A .W. Alexander, 
of Ingram Court, 167, Fenchurch Street, E.C., being 
appointed liquidator. 

Messrs. E. G. Apptesy & Company, of 10, Victoria 
Street, London, 8.W., have, in addition io the Kerpely 
gas producer, taken up the sale of the Phoenix electro 
magnet, the Phoenix liquid controller and starter, and 
the Marston high-speed friction saw. 


Mr. G. H. Hveues, M.I.Mech.E., engineer and works 


manager to Robert Warner & Company (Engineers), 
Limited, Wallton-on-the-Naze, has resigned and started 
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AS SUPPLIED TO THE ADMIRALTY, WAR OFFICE, 
COLONIES, AND FOREIGN GOVERNMENTS. ; 


THE Cupola. 
Evans’s Rapid. 


Foundries Completely Furnished. 























EVANS’S NEW CUPOLETTE 
For Emergency Work. 





_.. James Evans & Co., 


¥ hs Cie Britannia Works, 
Blackfriars, 
MANCHESTER. 


Telegrams: ‘“‘LADLES, MANCHESTER.” 
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business on his own account as a consulting engineer 
at 36, Queen Victoria Street, London, E.C. 

Tue shareholders of the Leeds Engineering and 
Hydraulic Company, Limited, of the Oaklands Engineer- 
ing Works, Rodley, near Leeds, have decided to wind up 
the company voluntarily, and have appointed Mr. J. W. 
Hirst, 28a, East Parade, Leeds, as liquidator. 

Notice is given, that the partnership hitherto sub- 
sisting between Messrs. J. Litt ehales and T. Clemmons, 
carrying on business as aluminium castings manufac- 
turers at Lozells Road, Handsworth, Stafford, under 
the style of T. Clemmons & Company, has been dis- 
solved. 

Tue partnership heretofore subsisting between Messrs. 
A. Marsden, H. D. Levick, and S. H. Jepps, carrying 
on business as iron founders, at Cargo Fleet Road, 
Middlesbrough, under the style of Marsden & Company, 
has been dissolved. Mr. A. Marsden will continue the 
business. 

Giss & Hoae, Lamrrep, have practically closed their 
Victoria Engineering Works, Airdrie, with the advent of 
the Fair Holidays. The works have been in the market 
for some time, and rumours of the threatened stoppage 
have been in circulation for months. Nearly all the 
men were paid off on July 14th. 

Tue partnership existing between Messrs. J. Mat- 
thews and F. H. Smith, carrying on business as engineers 
and founders, at 91 and 93, Northumberland Street, 
Liverpool, under the style of Joseph Matthews & Com- 

ny. has been dissolved. In future the business will 
t carr.ed on by Mr. J. Matthews. 

Messrs. E. Brass, G. E. Bras anv W. A. Brss, carry- 
ing on business as brassfounders, at Windmill Street, 
Horsefair, Birm'ngham, under the style of Edward 
Bibb & Sons, have dissolved partnership. Messrs. G. 
E: Bibb, W. A. Bibb and W. L. Bibb will henceforth 
carry on the business under fhe style of Edward Bibb 
& Sona. 

Gent & Company, Lamrrep, have removed their Lon- 
don office from 3a, Upper Thames Street, E.C., to more 
commodious premises at 25, Victoria Street, S.W. This 
firm also, finding their office and stores in High Bridge, 
Newcastle-on-Tyne, too small for their business, have 
taken new premises at 52, Blackett Street, Newcastle- 
on-T yne. 

Lez Howt & Company, Lamitrep, Tipton, Staffs., 
have recently completed an extension to 
the erecting shop at their Tipton Engineering Works. 
This extension, 80 ft. by 80 ft., is built on to the old 
erecting shop. There is a loading bay at one end, and 
the floor is served by a 10-ton Herbert Morris & 
Bastert crane. 

Epe@ar Auten & Company, Liuitep, of Sheffield, have 
established am American branch at 71, Kilby Street, 
Boston, U.S.A. The concern has offices and warehouses, 
where stocks are carried, in Chicago, New York, Pitts- 
burg, and Buffalo, and it is the intention to establish 
branches in other cities. The Boston branch will be 
under the management of Mr. H. B. Eaton. 

Aut the castings for the Cunarder “ Aquitania,” now 
being built at Clydebank, with the exception of the 


” 
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stern frame and rudder, are to be made by Har- 
land & Wolff, Limited, under a working agreement with 
John Brown & Company, Limited. These castings 
will be some of the largest ever made, the vessel being 
5,000 tons larger than the “ Olympic,’’ and “ Titanic.” 

ANOTHER large ingot has just been cast by Camme!l, 
Laird & Company, Limited, at their Grimesthorpe 
Works, Sheffield. It weighed 130 tons, and was over 
15 ft. long. At one end it was 9 ft. broad by 4 ft. 9 in. 
thick, and at the other 9 ft. 3 in. by 6 ft. Having 
been slabbed down to a thickness of about 3 ft. 6 in., 
and the scrap removed, reducing the weight to 
approximately 90 tons, a mild steel plate was rolled 
from it on July 4. 


Jno. Hy. Anprew & Company, Lamirep, of the Toledo 
Steel Works, Sheffield, have appointed Messrs. Bernard 
Holland & Company, of 17, Victoria Street, S.W., to 
act for them in future in London and district, so far 
as the British Government departments, railway com- 
panies, engineers, shipbuilders, contractors, etc., are con- 
cerned, the “ay Nee hitherto existing between 
Messrs. Campbell, Macmaster & Company, of 11 and 12, 
Clements Lane, E.C., and Messrs. Andrew having expired. 


Der Devurscne WELLMAN-SEAVER GESELLSCHAFT MIT 
BESCHRANKTER Hartunea, the German branch of Well- 
man, Seaver & Head, Limited, have recently received 
an order in Germany for three 60-ton tilting furnaces of 
their latest design, These furnaces will be of the central 
rotating type, with all the various motions electri- 
cally driven, including the tilting of the furnace itself, 
also the doorlifting gear and port-moving gear. The 
furnaces will be built in Germany, but designed in 
London. It is satisfactory to note the success of the 
branch of a British firm in obtaining this important 
contract in the heart of Germany and in the face of 
keen German competition. ; 


Tue sixth congress of the International Association 


‘ for Testing Materials will be held at New York and 


(Continued on page 484.) 


T. E. MANSERGH. 


EVERY DESCRIPTION OF 
MOULDERS’ 
PATENT WOOD, MINERAL and 
COAL DUST BLACKINGS 
MANUFACTURED. 


Wheathill 


Charcoal Works, SA LFO R D. 





































GANISTER, CUPOLA BLOCKS, FIRE BRICKS, 


FIRE 


CLAY. 


Silica Bricks, Tuyeres, Stoppers, Nozzles, &c. 


STEEL MOULDERS’ 


COMPOSITION, SILICA CEMENT. 





J. GRAYSON LOWOOD & Co., Ltd., 


DEEPCAR, nr. SHEFFIELD. 


Telegrams: ‘“‘LOWOOD, DBBPCAR.”’ 
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SOUND 


STRONG, CLOSE-GRAINED 


CASTINGS 


Obtained by using 


“TITANIUM THERMIT 


TINS READY FOR USE, ALL SIZES from 2 cwt. to 20 tons. 




















Prices and Particulars from ¥ 


THERMIT LIMITED, 


Telegrams: ‘‘ FU EN, ” j 
Snamys. “reusien, nomi 27, Martins Lane, 
Works: 210a, Bow Rad., E. Cannon Street, E.C. 





gets “Upp 


ADMIRALTY DOCKYARDS. 

The following, selected from numerous letters, are eminent testimony as to the 
quality of our celebrated “A.A.A.” Coppee Foundry Coke, carefully selected, and 
despatched in sheeted wagons. 

From PECKETT & SONS, Bristol. 
Bristol, October asth, 1904. 
We have been using your Selected Foundry Coke for some considerable time. é 
We have pleasure in stating that we are very pleased with it, as we find we get sounder and cleaner castings, more 
free from blowholes and other defects, than we formerly did. 
From BOW, McLACHLAN & CO., LTD. (Paisley Foundry), Paisley, Glasgow. 
Paisley, 12th March, 1909. 


We have pas of 4th inst., and in reply have pleasure in stating that we have been using your Foundry Coke fer several 
years for special purposes with highly satisfactory results. 


Elders Collieries, Ltd., Cardiff. 

















484 


Washington in the beginning éf September, 1912, under 
the auspices of the American Society for Testing 
Materials. Professor H. M. Howe, President of the 
Association, will act as President of the Congress, and 
Professor E. Marburg, of Philadelphia, as Secretary. 
The Congress will be divided into the Sections—A, 
metals ; B, concrete, cement, stone; C, miscellaneous. 
Members desirous of taking part in the Congress are 
requested to notify their intention as soon as possible 
to the representative of the Association for Great 
Britain, Mr. G. C. Lloyd, Secretary of the Iron and 
Steel Institute, 28, Victoria Street, London, S.W. 

THe Canapian P. J. MitcHenrt Company, Limrrep, 
which was recently registered with a capital of £21,000, 
divided into 20,000 6 per cent. £1 preference shares 
(cumulative and participating), and 20,000 1s. ordinary 
shares, has just made an issue of 20,000 preference shares 
at par. In addition to his business in Rateau patent 
exhaust steam plants, Mr. Mitchell has also secured 
sole agencies from the following firms for sale in 
the Dominion of their various manufactures, the 
benefit of which wil be transferred to the company: - 
Greenwood & Batley, Leeds; Fullerton, Hodgart & 
Barclay, Limited, Paisley; Lassen & Hiort, London; 
Aster Engineering Company, Limited, Wembley, Middle- 
sex; Higginbottom & Mannock, Limited, West Gorton, 
Manchester; Boulton & Paul, Limited, Norwich; 
Thomas C, Fawcett, Limited, Leeds; and L. Sterne & 
Company, Limited, Glasgow. The secretary of the 
company is Mr. J. F. Mitchell, and the offices are at 
Caxton House, Westminster, S.W. The managing 
director is Mr. P. J. Mitchell. 

LamMBert Bros. (Watsatt), Limirep, have recently 
entered into occupation of their new works at Birchills, 
Walsall. For a considerable time the accommodation 
at Ablewell Street, where the company have been trad- 
ing for rather more than 60 years, had been unequal to 
the demand made upon it. The management, therefore, 
decided to erect and equip entirely new works, to 
which end they purchased about 11 acres of land at 
Birchills, and erected works to meet their particular 
requirements, leaving ample room for future exten- 
sions. The works are bounded on the one side by the 
L. & N.W.R., and on the other by the ‘canal, on which 
the company have a private basin. The offices front 
on to Green Lanes, from which also there is a gateway 
entrance to the works. These are divided up into three 
groups of buildings. On the one side is the smiths’ 
and hammer shop, a lean-to building, 270 ft. by 20 ft. 
Blowers are driven by a horizontal steam engine, but as 
steam is raised solely by waste heat, a motor is in- 
stalled as a standby to drive the blowers when the mill 
is not at work. The central position is taken up by a 
building 100 ft. long, covered by three bays, 25 ft., 
50 ft., and 26 ft., and devoted respectively to the fitting 
stores, tube warehouse, and brass warehouse. Imme- 
diately at the rear of the warehouse is the machine 
shop, which is 100 ft. long, and covered by three bays, 
each 33 ft. wide, and devoted respectively to screwing 
fittings, tubes and general machine work and tool-mak- 
ing. The tube mill forms the rear of the centre block 
of buildings, and is covered by a corrugated iron roof, 
100 ft. by 100 ft. The furnace, of the company’s own 
design, is coal-fired, and the waste heat is used to raise 
steam under a Danks boiler, working at 80 lbs. In 
connection with the furnace is a Thompson steel stack, 
110 ft. high. The mill is driven by a 60-h.p. hori- 
zontal engine by Midwinter, Birmingham. The mill, 
the machine shop, and the warehouse are connected up 
with lines of trolley track. The third group of build- 
ings consists of the iron foundry, 100 ft. by 50 ft., 
the floor of which is served by a 3-ton manual crane, 
and general castings up to 20 ewts. are produced. The 
cupola, of a capacity of 2 tons per hour, and the blower 
were supplied by Alldays & Onions’ Pneumatic En- 
gineering Company, Birmingham. Pending the installa- 
lation of a hoist, the cupola is being charged by hand. 
A separate line of buildings comprise the brass foundry, 
with core shop adjoining, rough brass stores, brass 
pattern shop, and the brass finishing shop, with testing 
shop at the end. Adjoining, and at the rear of these, is 
the general pattern shop and stores, a building 170 ft. 
by 2 ft, 
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PRICES OF METALS. 


The following table shows the approximate latest 
prices and position of stocks of metals during the past 
two years :—_ 


METALS. End July,1911. End July, 1910. 





Iron—Scotch pig yous 
n 
—Middlesbro’ warrants . ton |............ . 
-W.C. M/nos Bessemer ... ton 
—Stock, Scotch pe ...tons 
Copper—Chili bars, GMB 
ton 
—Stock, Europe and afloat 
| 
gu MINED Eemeten sed 
ond oot .. ton 
—Stock, London, Holland, 
U.S.A., and afloat «+. to} 
Lead—En ~y + «. ton 
Spelter—Ord. Silesian ... 
Quicksilver (751b)... 
Antimony— Regulus 


Tin—English ingots 
—Straits 





* Settlement price. + June 30. 
CASTINGS. 
In the Cleveland district the following 


nominal rates current for castings :— 


are the 


Columns (plain) 
Pipes, 14 to 24 in. 
” 3 to 4 in. .. 
» § tos in. .... 
» 10 tol6in. ... 
+ 18 to24in. ... ne 
Chairs ... ove ose me 
Floor plates (open sand) ... = 
SCRAP. 
The quotations for scrap, subject to market fluc- 
tuations, are as follows:— Heavy wrought (mixed), 
£2 9s. Od.; light wrought, £1 5s. Od.; heavy cast, 
£2 6s. Od. ; all per ton, f.o.b., London. Copper (clean), 
£52 10s. Od.; brass (clean), £39 Os. Od.; lead (usual 
draft), £12 15s. Od.; zine, £20 Os. Od.; all per ton 
delivered merchant's yard. 


—_--o 


oC i me SB 

IAIN SIOF 
ARMAAROAROm 
Co C8 mH Or Or OD 
eccocooano® 


8 
15 
2 
0 
10 
10 
10 
15 
0 


— 
=I 





New Companies. 


Assotr’s Emery Mines, Limitep.—Capital £20,000 in 
£5 shares. 

BatHaM WELDING 
£3,000 in £1 shares. 

Metat Depositine 
£1,500 in £1 shares. 

Arrican Steet Synprcate, Limrrep.—Capital £10,000 
in £1 shares. Registered office: 34, Bishopsgate, E.C. 

Oxycen Wetpinc Works, Liurrep.—Capital £4,000 
in £1 shares. Registered office: 74, Henrietta ftreet. 
Birmingham, 

J. Roserts & Company, Limtren.—Capital £1,000 in 
£1 shares, to carry on the business of engineers’ stores 
contractors, etc. 

Critatt Castincs Company, Limitep.—Capital £2,000 
in £1 shares. Registered office: Upper Railway Street, 
Braintree, Essex. 

Dryers, Limirep.—Capital £10,000 in £1 shares, to 
carry on the business of manufacturers and dealers in 
dryers, heaters, coolers, etc. 

Krirxatpy & Kemp, Limiten,—Capital £3,000 in £1 
shares (1,000 6 per cent. cumulative preference), to 
carry on the business of engineers, etc. 

Dicks, Limtrep.—Capital £5,000 in £1 shares (2,000 
preference), to carry on the business of engineers, etc. 
Registered office: 149, High Street, Winchester. 


Lennox Founpry Company  Lamitep.—Capital 
£2%,000-in £1 shares (24,000 6 per cent. preferred 


Synpicate, Limrrep.—Capital 


Synpicate, Lrurrep.—Capital 
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THE UP-TO-DATE FOUNDRY 


CONTAINS 








W. JONES’ PATENT “ 


GREEN SAND GORE MACHINES. 


Many repeat orders received recently from users who have proved its economy. 
It forms Cores in Green Sand from 2 ins. to 20 ins. diameter, any length. 


Machines in use in ENGLAND, GERMANY, SPAIN, SWEDEN, and INDIA. 


JONES & ATTWOOD, STOURBRIDGE. 
‘A NEW STEEL BARROW. 


(PATENTED) 


“BRABYS BALANCED BARROW.’ 


The Handiest and Cheapest Barrow in the market. Specially designed for coal, dross, ashes, etc. Its capacity is 25 per cent. 
greater than the ordinary style, yet it can be wheeled with half the labour and can be emptied much more quickly. It isa 
perfectly balanced barrow, and a full load can be easily wheeled by a 











NOTE. —This Barrow can be taken right up to mouth of furnace and the ashes drawn into the barrow direct from the furnace. 


for high grade STEEL 


| SHEETS & PLATES up to 15 FEET LONG. 
rn ged GAU : wean. 
BRABY:.: improved wrought STEEL 
BARROWS. BOG TRUCKS. 


IES 
GUTTERS. PIPES, & 


c. 
BRABY for Iron and STEEL 
The “ B.B.B,” eet ROOFS and BUILDINGS. 
BRABY for unbreakable STEEL 
SASHES, CASEMENTS, and 
‘ PUTTYLESS ROOFLIGHTS. 
BRABY caivanizod torrugateaS TEEL 


SHEETS : “EMPRESS” & “SUN” BRANDS 


F EDE ICK BRABY & C Ltd Eclipse Iron & Galvanising Works & Steel Sheet 
0. 'y Rolling Mills, Petershill Road, GLASGOW. 

Show Rooms and Aluminium Warehouse, 124, St. Vincent Street, Glasgow. " 

Rustless Iron, Galvanising and Copper Works, FALKIRK, 

Also at London, Deptford, Liverpool, Bristol, Belfast and Dublin. 


CONTRACTORS to BRITISH and 
FOREIGN GOVERNMENTS. 


Teleg.—‘‘ Braby, Glasgow.” 

















486 


ordinary). Registered office: Crown Buildings, Crown 
Court, 62, Old Broad Street, E.C. 

E. Parramore & Sons, Limitep.—Capital £3,500 in 
£1 shares, to carry on the business of ironfounders, 
etc. Registered office? Caledonian Foundry, Smith 
Street, Chapeltown, Ecclesfield, Yorks. 

Britise Arc Weipinc Company  (NortTH-East 
Coast), Limitep.—Capital £20,000 in £1 shares, to 
take over a process for electrical welding under a grant 
of licence given by the British Arc Welding Company, 
Limited, to R. F. Brigham and R. Cowan. 

STEWARD AND SowpeNn, Lamrrep.—Capital £1,000 in 
£1 shares, to take over the business of an engineer, 
millwright, ete., carried on at Town End, Gildersome, 
Yorks, by O. Sowden, as Steward and Sowden. Regis- 
tered office: Steward’s Yard, Town End, Gildersome. 

Unrrep States For Company, Limitep.—Capital 
£200,000 in £1 shares (150,000 “ A,” 40,000 “B,” and 
10,000 management), to acquire and work certain 
licences for the use of inventions relative to the manu- 
facture of aluminium foil in the U.S.A. and the user 
of certain secret processes in connection therewith. 

Atsion ENGINEERING Company, LaimitTep.—Capital 
£1,500 in £1 shares, to take over the business of an 
engineer and manufacturer carried on by J. C. Harris, 
at Tower Works, Upper Highgate Street, Birmingham, 
as H. Harris, Sons & Company. Registered office: 
Tower Works, Upper Highgate Street, Birmingham. 

R. Larptaw & Son, Lamrrep.—-Capite! £5,000 in £1 
shares, to acquire the goodwill of the m.»»chant business 
in Glasgow of R. Laidlaw & Son at the above address, 
and to carry on the business of ironfounders and 
founders in other metals, merchants, and mechanical 
engineers. Registered office: 147, Milton Street, 
Glasgow , 

I. G. Morton & Company, Limirep.—Capital £2,000 
in £1 shares (750 7 per cent. preference), to carry on the 
business of founders, engineers, etc., and to acquire the 
business carried on at 42, Lamb’s Conduit Street, and 
25, Emerald Street, London, as I. G. Morton & Com- 
pany, and at Hope Mills, Water Lane, Leeds, as the 
London Cast Iron Brazing Company, and to adopt an 
agreement with I. G. Morton and A. Rhodes.  Regis- 
tered office: 42, Lamb’s Conduit Street, W.C. 


Legal. 


Contract for Water Pipes. 


The arbitration case at Lincoln Castle, before Mr. 
E. Pollock, Official Referee of the Supreme Court, in 
which the Staveley Coal and Iron Company, Limited, 
claimed from the Lincoln Corporation £15,778, under a 
contract totalling £28,406, to supply cast-iron pipes in 
connect'‘on with the new water undertaking, has been 
concluded. The Corporation made a counter-claim for 
a similar ‘sum, and said the pipes were rejected at the 
Chestertfield works, and were re-numbered and sent back 
as passed pipes 

During the course of the ev-dence, Sir F. Carson said 
he wished to make a statement. Certain knowledge had 
come to hand which had satisfied Mr. Westlake, the 
managing director of the Staveley Company, that the 
company ought not to further contest the right of the 
defendants to have the contract terminated. The 
m«ment Mr. Westlake ascertained there were reasons 
to suppose that the pipes had heen improperly dealt 
with, he did not hesitate for a moment to instruct him 
(Sir Edward) to that, effect. So far as the company were 
aware, and having regard to the satisfactory way in 
which all other contracts were being carried on at the 
same time, it was thought impossible that this could 
have happened, but he (Mr. Westlake) was now satisfied 
that he was deceived, and that some persons, though it 
might be difficult to trace who they were, were tempted 
by reason of the unprecedented number of rejections in 
the Lincoln case being about 30 per cent., as compared 
with 2} per cent. in the other contracts, to try and 
dispose of rejected pipes by tampering with them. The 
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arrangements they had come to were these: —That 
plaintiffs were to take back, at their own expense, all 
pipes at present at the Corporation depots, or any pipes 
that had not been used; that the defendants should 
pay for all pipes they had actually used at the contract 
price; that the plaintiffs were to abandon any further 
claim under the contract; and that the defendants under 
the counter-claim should receive £3,000, and ifpon that 
the plaintiffs were to be relieved from any further 
liabilities under the contract. Of course, it followed that 
plaintiffs were to pay all the defendants’ costs on the 
claim and counter-claim. The Referee would probably 
make an order that the sum of money paid into Court 
should be handed to the defendants. 

The Referee also congratulated both parties and every- 
body concerned on the result, It was one which he 
thought was very satsfactory to everybody, because the 
case involved an enormous amount of expense. Un- 
fortunately, somebody or some persons—for who, so far 
as he could see, the Staveley Company were in no way 
responsible morally, although they were legally, inas- 
much as they were carrying out the contract—committed 
some gross fraud, which entitled the Lincoln Corporation 
to determine the contract. He could only say he 
thought Mr. Westlake had nothing whatever to do with 
the matter, and nobody, so far as he knew, connected 
with the Staveley Company, were aware of what was 
going on, un‘il somewhere about March 21. He hoped 
there would be further investigation to arrive at the 
real facts, and said he supposed some order or judg 
ment would be required. 

Mr. Maithews suggested that the record be withdrawn 
upon these terms, with Judge’s order, if necessary, and 
the Referee agreed. 








Parliamentary Notes 


Clay Cross Company’s Contract. 


Mr. Wriiiiam THorne asked the Postmaster-General, 
in the Commons, on July 11, if he was aware that a 
labour dispute had taken place at the Clay Cross Works, 
Chesterfield, the company being contractors to the Post 
Office for the supply of telephone pipes, and that the 
company was not paying out the fair wages clause for 
Post Office contracts of March 10, 1909, and, if so, what 
action he proposed to take in the matter. 

Captain Norton replied that no complaint had 
reached the Department of any failure on the part of 
the company to carry out the fair wages clause of ite 
contracts. If the hon member would furnish him with 
particulars he would have an inquiry made. 


Dowlais Works Question. 


Mr. Kem Harpre asked the Under-Secretary for 
India on July 11 whether he was aware that the stand- 
ards and rolls for turning out rails for the India Office 
rails contract with Guest, Keen & Nettlefolds, Limited, 
at their Dowlais Works were made by moulders, and that 
without these the rails could not be made; and whether 
under these circumstances he would insist upon the 
firm complying with the visions of the fair wages 
clause and pay their sonliiees 6s. per day, as was done 
by other works in the district for the same class of 
work; also, whether he was aware that the moulders 
now on strike at Dowlais, and who were employed at 
wages ranging from 2s. 11d. to 3s. 8d. per day, were 
performing work connected with the making of stedl 
rails far the India Government, and whether he would 
inform the firm of Guest, Keen & Nettlefolds, that unless 
the terms of the fair wages clause in respect to wages 
and conditions of employment were complied with, he 
would have their name removed from the list of 
Government contractors. 

Mr. Monrtacu: The fair wages resolution, as inter. 
preted by the Government Departments concerned, does 
not extend to the manufacture of plant or tools used 
only partly in fulfilling Government contracts. If my 
hon. friend dissents from this interpretation, I wil 
undertake to lay his contention before the Fair Wages 
Committee. 
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Established 1863. 


JAS. DURRANS & SONS, 


Phenix Works, Penistone, sifu 











hinge Mh ad 


1 ilu 


j, ME 


a 


Manufacturers of all 


FOUNDRY EQUIPMENTS 


COMPOSITION BLACK LEAD, PLUMBAGO, CORE GUM, WHITE DUST & GOAL DUST. 


Ladies, Cupolas, Fire Bricks, Gannister, Stone Flux, Loam and Sand Mills, 
Casting Cleaners, Studs, Chaplets, Pipe Nails, Sprigs, Brushes, Wire Brushes, 
Core Ropes, Bellows, Buckets, Spades, Forks, Riddles, Sieves, Barrows, Etc. 


Improved Foundry Rattler or Fettling Drum. 


These Mach’ nes are invaluable for a Foundry, doing a larger amount of work <— 
superior quality, in a much shorter time than can be done by hand, without skill 
labour. 


The following testimonial explains itself :— E 
** Dear Sirs,—We have been using your best Blacking for a large number of years, and always use it on our 
large Ingot Moulds, which, as you know, we have made up to 85 tons in weight. 


Yours faithfully, THE BRIGHTSIDE FOUNDRY & ENGINEERING CO., LD.” 
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Sand Blast Machines p2 css. 


EMERY | Sige MOULDING 
GRINDERS. VN MACHINES, 


Rotary Table Sand Blast Machines for Malleable, Grey Iron, Brass or Gun Metal 
Castings. 

YOUR CASTINGS WILL BE CLEANED much more EFFECTIVELY, ECONOMICALLY 
and in less time by our SAND BLAST MACHINES than by the old methods of wire-brushing, 
rumbling or pickling. The sand blast penetrates and scours the crevices of the most intricate cast- 
ings; abolishes the chipping or breaking of delicate parts, gives an even colour to the surface, and 


above all thoroughly removes all the sand adhering to it, thus presenting a face which can be machined 
much more easily. 


FULL PARTICULARS AND ILLUSTRATIONS WILL BE POSTED ON APPLICATION. 


The London Emery Works Go., works. 


TOTTENHAM, LONDON, N. 
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Addresses and further information-will be tound by reference to the Firm’s Advertisement. 


mc Core Gums, 

|  Durrans, J. & Sons. 
Evans, J., & Co. 
Hall, Charles, & Co. 
Jackman, J. W. & Co., Ltd. 
Olsen, Wm. 
Walker, L&I. | 
Wilkinson & Co., Thos., Ltd | 


Core Making Machines, 
Evans, J., & Co 
Hall, Charles & Co. 
Jackman, J. W. & Co., Ltd. 
Jones & Attw ood, Lt. 
London Emery Works Co 
Marshall, H. P. & Co 
Phillips, J. W.&C. 5. 
Core Ovens, 
apeares A Onions Pneumatic 
Eng. Co., Ltd. 
Evans, J. ve Co. 
Hislop, R. & G. 
Jackman, J. W. & Co., Ltd. 
Jones & Attwood, Ltd. 
London 5 Works Co. 
Phillips, C 
Phillips, J.W. & Cc. J. 
Portway, C. & Son. 
Core Ropes. 
Durrans, J. & Sons. 
Evans, J., & Co. 
Hall, Charles, & Co. 
Jackman, J. W., & Co., Ltd. 
Olsen, Wm. 
Ww ilkinson, T. & Co. 


Core Vents. 
Evans, J., & C 
Hall, C ad dy & ‘Co. 
Jackman, J. W., & Co., Ltd. 
Olsen, Wm. 
Cranes. 
Alldays & Onions Pneumatic 
Eng. Co., Ltd, 
Evans, J. & Co. 
Jackman, J. W., & Co., Ltd. 
Vaughan & son, Ltd. 
Ward, T. W., Ltd. 
Crucibles. 
Evans, J.& C 
Hall, c harles, “x Co. 
Olsen, Wm. 
Crucible Furnaces. 
a oy, & Onions Pneumatic 
Eng. Co. % oN 
Evans, J., 
Jickman, 5 Ww, & Co., Ltd. | 
Crucible Furnaces(Lift- out) | 
Alldays & Onions Pneumatic joctman, J. W. Weeee df a. 
ting. Co., — Sykes, James. 
ives. J., Tw w. & Co., Ltd. Olsen, Wm. 
ackman, 0., Li 
Phillips, J. W. & C. J. | Walker, I. & I. 


Wilkinson, Thos. & Co., Ltd. 
Crucible Furnaces (Tilting) Williams,John (Birmingham 
Alldays & Onions Pneumatic | 


Sand) 
eee: = om Foundry Brushes. 
vans, J. Durrans, J. & : Sons. 
Jackman, J. W., & Co., Ltd. 
Marshall & Co., Horace P. hg J., yf" 


Hall, 
Phillips, J. W. & C.J ies A w., &C d. 
Crushin = Olsen, Wm vaca 
Evans, 


, && C Phillips, J. Ww. &C.J. 
Jackman, J. W., & Co., Ltd. | Foundry Ladles. 


Alldays & Onions Pneumatic 


Abrasive Wheels. 
Evans, J. & Co. 
London Emery Ww —— Co. 
Jackman, J. W., & Co., Ltd 
Air Compressors. 
Jackman, J. W., & Co., Ltd. 
secenen j & Co., Horace P. 
Phillips, J. W. & C. J 
Thwaites Bros. ., Ltd 
T ilghman’sPatent SandBlast 


| Cupola Linings. 
Evans, J., & C€ 
Hall, C harles & Co- 
Harris & Pearson. 
Jackman, J. W., & Co., Ltd. 
Marshall & C 0., Horace P. 
Emery Grinders. 
Apret Ones Pneumatic 


Mere ee 
Ward, T. W., 

Buffing and Polishing 
Machines. 
Jackman, J. W., & Co., Lid. 
London Emery Works Co. 


Casting Cleaners. 
Durrans, J., & Sons. 
Evans, J., & Co 
Jackman, J. Ww. & Co., Ltd, 
Marshall & Co., ‘Horace P. 
Pneumatic Engineering Ap- 
pliances Co,, Ltd. } 
Tilghman’ «Patent Sand Blast | 
Co., Ltd. 
Cement. 
Dyson, J. & J. 
Evans, J., & Co 
Hall, Charles & Co 
Jackman, gd. W., 


0., Ltd. 

Air Compressors (Electric- 
ally Driven). 

Jackman, J. W., & Co., Ltd. 

Marshall & Co. Horace P. 

Tilghman’s Patent Sand Blast 
Co., Ltd. 

Air Compressors (Steam). 
Jackman, J. W., & Co., Ltd. 
Marshall & Co., Horace P. & Co., Ltd. 
Tilghman’sPatentSandBlast | }ondon Emery Works Co. 

Co., Ltd. Lowood,J.Grayson, &Co.,Ld. 

Air Compressors (Belt). Marshall & Co., Horace P. 
Jackman, J. W., & Co., Ltd. Metalline Cement Co. 
Marshall & Co., Horace P. Olsen, Wm. 
Tilghman’sPatentSandBlast  * Plasti-Kion Co. 

1 Co., Ltd. Silent Machine and Eng. Co. 

Annealing. Chaplets and Studs. 


Evans, J. & C 
Phillips, J. Ww eC. I. ae: J., & Sons. 


Ash Crushing and Wash- Hall, ¢ thatles 8 & et 
in Sees: ackman, J. W., ‘o., L 
Evens, J..&C Marshall & Co., Horace P. 
Jackman, J. W., & Co., Ltd. Motherwell, Wm., & Co. 
Marshall & Co., ‘Horace P. Olsen, Wm. 

Phillips, J. W. & C.J. Wilkinson, T., & Co., Ltd. 

Barrels (Tumbling). re et 
Alldays & Onions Pneumatic Fil Sans, J., 5 rvs 

Eng. Co 2 irminger, J. 0., 
Evans, J., & Co. 7s. C in JW Co. 
Hall, Charles, & Co. ac aoe | 
Jackman, J. W., & Co., Ltd. Mansergh 
London Emery Works Co. 
Marshall, H. » & Co, 
Phillips, J. Ww. ke » 
Tilghman’sPatentSand Blast 

0, x 
Barrows. 
F. Braby & Co., Ltd. 


Hall, ¢ ad oy ra Co. 

Jackman, J. W., & Co., Ltd. 

London Emery Works ‘Co. 
Emery and Glass Cloth 

and Glass Paper. 

London Emery Works Co. 
Emery Wheels. 

A ae, . Onions Pneumatic 

Eng. Co., Ltd, 

Evans, J. °% Co. 

Hall, Charles & Co. 

Jackman, J. W., & Co., Ltd. 

London Emery Works Co. 

Mitchells Emery Wheel Co. 
Facings. 

Evans, J. & Co. 

Olsen, William 
Fans. 

Alldays & Onions Pneumatic 

Eng. Co., Ltd. 
Buffalo Forge Co. 
T. & aoe 


, & Co., Ltd. 
Jenkins, W. J. & Co., Ltd. 
— James, & Blackman, 


Phiili ,J.W.& C. J. 

Thwaites Bros., Ltd. 
Firebricks, 

Durrans, J. & Sons. 

Dyson, J. & J. 

Evans, J. & Co. 

Fyfe & Co., J. R. 

Harris & Pearson. 

Jackman, J. W., & Co., Ltd. 

King Bros. 

Lowood, J. Grayson, & Co., 

Ltd 


Pearson, E. J. & J. 
Foundry Blacking. 

Cumming, Wm. & Co., Ltd. 

Durrans, J. & Sons. 

Evans, J., & Co, 

Firminger, J. & Co., Ltd. 

Hall, Charles, & Co. 


Ltd. 


Sykes, a" 
Walker, I. & I. 
Charging Platforms. 
4 ty. 4 Onions Pneumatie 
Eng. Co., Ltd. 
Davies, T., ”& Son. 
Evans, J., & Co. 
Jackman, J. W., & Co., Ltd. 
Marshall & Co., Horace P, 
Thwaites Bros., Ltd 
Coal Dust. 
Cumming, Wm., & Co., Ltd. 
Durrans, J., & Sons. 
Evans, J., & Co 
Hall, Charles & ‘Co 
Jackman, J. W., & Co., Ltd. 
Manser; h, T. E. 
Olsen, Wm. 
Sykes, James. 
Walker, I. & I. 
Wilkinson & Co., Thos., Ltd. 
Williams,John (Birmingham 
Sand) Li 
Coke (Foundry). 
Elders Navigation Collieries. 
Coke Breakers. 
Evans, J., & Co. 
Jackman, J. W. & Co., Ltd. 
Marshall & Co., Horace P. 
Phillips, J. W., & C. J. 
Core Boxes. 


~ | 

Hall, Charles, & Co. 

Jackman, J. W., & Co., Ltd. 
Bellows. 

Alldays & Onions Pneumatic 

Eng. Co. J+ 

Evans, J., 

Durrans, ny & Sons. 

Hall, Charles & Co. 

Jackman, J. W., & Co., Ltd. 

Olsen, Wm. 
Blacklead. 

Durrans, J.. & aime 
Evans, J., & C 

Hall, Charles, & Co. 

Jackman, J. W. , & Co., Ltda 

Olsen, W a 

Walker, L. & L 

Willingon & Co., Thos., Ltd. 
Blowers. 

a +. ~< Onions Pneumatic 

Eng. td. 
e., Ltd. 


Buffalo Pe Cupolas. 





Davies, T.. 

Dempster, = © J, Ltd. 
Evans, J., 

pe a w.  & Co., Ltd. 
Keith, ~ & Blackman, 


Co., 
London ‘Emer Works Co. 

+» & 7 , Ltd. 
Cc. 


n & Co., Ltd. 


.Samue 
Thwaites : Bros,, Ltd. 





Evans, J., & C 
Jackman, J. Ww: " & Co.. Ltd. 
Olsen, Wm 
Core Compounds. 
Cumming, Wm. & Co., Ltd. 
Durrans, . & Sons, 
Evans, J., & Co. 
Hall, Fad & Co. 
J, W.& Co., Ltd. 


, Wm. 
Wilkinson, Thos. & Co. 





<<< $$$ 








Alldays & Onions Pneumatic 
Eng. Co., Ltd. 

Davies, T. & Son. 

Durrans, J. & Sons. 

Evans, J., & Co. 

Hall, C harles & Co. 

Jackman, J. W. & Co., Ltd. 

London Emery Works Co, 

Marshall, H. P. & C 

Phillips, J. W. ‘& C. °. 

Thwaites Bros:, Ltd. 


Eng. Co., Ltd. 
Davies, T.. & Son, 
Durrans, J., & Sons, 
Evans, J., & Co. 
Hall, Charles, & Co. 
Jackman, J. W., & Co., Ltd, 
London Emery Works Co. 
Marshall, H. P., & Co. 
MeNeil, Chas, 





Phillips, J. W. & C. J. 
waites Bros Ltd. 
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THE BUYER’S 


GUIDE.— Continued. 








Foundry Rattlers or Fett- 
ling Drums. 
Alidays & Onions 
Davies, T., & Son 
Durrans, i & Sens 
Evans, J., & Co. 
Hall, Charles & Co. 
Jackman, J. W., & Co. 
London, Emery Works Co. 
Marshall & Co., Horace 
Phillips, J. W. & C.J 


Foundry Sand. 
Standard Sand Co., Ltd. 
Dyson, J: & J. 
Evans, J., & Co. 
Gould, George 
Jackman, J. W., & Co., Ltd. 
Wilkinson & Co., Thos., Ltd. 
Williams, J. (Birmingham 

Sand), Ltd. 


Furnaces (Annealing). 
Alldays & Onions Pneumatic 
Eng. Co., Ltd. 
Evans, J. & Co, 
Hislop, &G. 
Re “wy James, ‘& Blackman, 


Ltd. 
Maccbail & Co., ergee P. 
Phillips, J.W.&C, J. 


Furnaces hater 
Alldays & Onions Pneumatic 
Eng. Co.. Ltd 
Evans, J., & Co. 
Jackman, J. W., & Co., Ltd. 
Marshall & Co., Horace P. 
Phillips, J. W. & C. J. 


Furnaces (Melting). 
Alldays & Putens Pneumatic 
Eng. Co., 
& Son. 


Davies, T., 

Evans, J., & ( 
Jackman, J. V . & Co., Ltd. 
Marshall & C “e Horace P. 
Phillips, J. W. 

Ground wasamenie: 
Durrans, J., & Sons. 
Dyson, J. & J. 

Evans, J., & Co. 
Lowood, J. Grayson, & Co. 
Walker, I. & L. 


Grinding Machines 
Tools. 
Evans, J., & Co 
Jackman, J. W., & Co., Ltd. 
Jones & Attwood, Ltd. 
London Emery Works Go. 
Hammers (Steam). 
amet & ba > iy Pneumatic 
Thwaites Bros. Ltd. 
Hay Band _ Spinning 
Machines. 
Evans, J., & Co 
Jackman, J. Ww, & Co., Ltd, 
Marshall &Co., Horace P. 


and 


Hoists. 

Alldays & Cyfens Pneumatic 
Eng. Co 

Davies, T.. & Son. 
Evans, J. & Co. 
Jackman, J. W.. & C 0., Ltd. 
London as Works’ CG 0. 
Marsh all ae Ae Ltd. 
Phillips, J. W. 
Thwaites Bros., “a> 

Loam and Sand Mills. 
Davies, T., & Son. 
Durrans, J., & son 
Evans, Z.. & ¢ 
Hall, Charles £C 0. 
Jackman. J. W., & Co,, Lid. 
London Emery Works Co. 
Marshall & Co., Horace P. 
Ward, T. W., Ltd. 


Melting Furnaces (Oil fired), 


Alldays & Opens Pneumatic 
Eng. Co., 

Evans, J., ee 

Jackman, J. ww. ,&C o., Ltd. 

Marshall & Co., "Horace P. 

Phillips, J. W. &C.J. 


Mould Driers. 
Evans, J., & Co. 
Jackman, J. W., & Co., Ltd. 
London Emery Works Co. 
Marshall & Co., eee P. 
Phillips, J. W. J. 
Moulding hi nate 
Adaptable 
chine Co., 
Britannia Foundry Co. 
Evans, 
Jackman, J. w. & Co., Ltd. 
London Emery Works Co. 
Marshall, H. P., & Co. 
Phillips, J. W. & C. J. 
Pickles, James. 
Pneumatic Engineering 
Appliances Co,, Ltd. 
Samuelson & Co., Ltd. 
Stewart, Duncan & Co., Ltd. 
Whittaker, Wm.,& Sons,Ltd. 


Moulding Machines (Hand | 


and Power). 

Evans, J., & C 

Jackman, ¢ 3 Ww, & Co., Ltd. 
London Emery Works Co. 
Marshall & Co,, Horace P. 
Phillips, J. W. & C. J. 
Pickles, James. 


Pig Breakers. 
Evans, J., & Co. 
Jackman. J. W., & Co., Ltd. 
London Emery Works Co. 
Pig-Iron. 
Bradley & Sons, T. & I., Ltd 
ht and Steel Co., 


Goldendale Iron Co., Ltd. 


Plumbago. 


Cumming, Wm. & Co., Ltd. 
Durrans, J., & Sons. 


peoulting Ma- | 


omy, Hp 

Evan ,&C 
Hall. C C4 & Co. 
Jackman, J. W., & Co., Ltd, 
London anid ‘Works Co. 
Olsen, Wm 
Walker, I. & I. 
Wilkinson & Co., Thos., Ltd. 


Pneumatic Tools. 
poekman, J. W., & Co., Ltd. 
Macdonald & Son, Ltd. 
Marck all, H. P. & Co. 
Pneumatic a 7 hein Ap- 
pliances Co. 


Polishing Sundries. 


Evans J. &C€ 
London mers Works Co. 


Publications. 


Eagland & Co., 
Griffin, harion Ae %o., Ltd. 


Pyrometers. 


Alldays & Onions 
Phillips, J. W. & C. J. 


Recording Gauges. 
Evans, J. & Co 
Jackman. J. W. 2% Co. Ltd. 
Phillips, J. W. & C. J. 


Riddles. 


Durrans, J. & Sons. 

Evans, J., & 

Hall, Charles, & Co. 
Jackman, J. W., & Co., Ltd. 
Olsen, Wm 

Wilkinson, "Thos. & Co., Ltd. 


Sand Blast Apparatus. 


Jackman, J. W., & Co., Ltd. 
London E ney Ww sam Co. 
Phillips, J. W. & C. J. 
hman’'s Patent Sand 
Blast Co., Ltd. 


Sand Driers. 
Evans, J., ¢ Co. 
Jackman, J , & Co., Ltd. 
London Sa WwW orks Cc 0. 
Philips, J. W.& C. J, 


Sand Grinding Mills. 
Evans, J., & Co. 
Jackman, J. W. & Co., Ltd. 
London Emery Works Co. 


Sand Mixers. 
Evans, J., & Co. 
Halls Eng. Co. 
Jackman, J. W. & Co., Ltd. 
London Emery Works Co. 
Marshall & Co., Horace P. 
Phillips, J. W. & C.J. 


Sand Riddling, 
and Sifting 
Evans, J., & Co. 
Jackman. J. W., & Co., Ltd. 
London Emery Works Co. 
Marshall, H. P. & Co., Ltd. 
Pneumatic aagmeess Ap- 

pliances Co., e 
Sieves. 
Durrans, J. & Sons. 
Evans, J., & Co. 
Hall, C harles, & Co. 
Jackman, J. W., & Co., Ltd. 
Marshall & Co., "Horace P. 


Smiths’ Hearths. 


Som & & Onions Pneumatic 
ng. ¢ 
a. ~9 James, & Blackman, 


Mavsbalt & Co., H. P., Ltd. 
Samuelson & Co., Ltd. 
Thwaites Bros., Ltd. 


Steel Moulders’ 
sition. 
Dyson, J. & J. 
Evans, J., & Co. 
Jackman, J. W., & Co., Ltd. 
Lowood,J.Grayson,&Co.,Ltd 


Spades and Shovels. 
Durrans, J., re eae 
Evans, J., 
Hall, Charles. & Co. 
Jackman, J. W., & Co., Ltd. 
Olsen, Wm. 

Stone Flux. 
Durrans, J., & Sons. 
Evans, J., & Co 
Hall, C harles & Co. 
Jackman, J. W., & Co., Ltd. 
Wilkinson & Co., Thos., Ltd. 


Stoppers and Nozzles. 
Dyson, J. & J. 
Straw Ropes. 


Evans, J., & C 

Hall, Charles. & Co. 
Jackman, J. W. ,& Co., Ltd. 
Olsen, William 

Wilkinson & Co., Thos., Ltd. 


Testing Machines. 
Evans, J., & Co. 
Jackman, J. W., & Co., Ltd. 
Marshall, H. P., & Co. 
Phillips, J. W. & C. J. 

Time Recorder:. 
National Time Recorder Co. 
“Stockall-Brook” Time RKe- 

corders Co, 
Tuyeres (Firebrick). 


Dyson, J. & J. (Ltd 
Lowood, J. Grayson, & Co. 


Welding. Thermit, Ltd. 


Separating 
achines. 


Compo- 











lvinvale, 


WoORKS— { Wak 


FOR 


IRONFOUNDERS’ BLACKING, COAL DUST, ETC. 


Registered “ SHALAGO af Brand. 


Write for Quotations to— 


WILLIAM CUMMING & Co., Lro., 


IRONFOUNDERS' 
Mills, M ll, Glasgo 
tT Cheste rf ld, Z 
hittington Biseking Mills 8. ogvesh eld, Eng 
also at Middlesbrough and Albion, West Bromwich. 


FURNISHERS. 


* Prudence, Glasgow. 


TELEGRAPHIC ) «. 
mE peEerE { - Cumming, , Wrieeineton. 


USesion 
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SITUATIONS VACANT AND WANTED. 





ANTED, Working FOREMAN MOULDER for 

small Country Jobbing Iron Foundry, employing 

up to 30 men. Must be up in piecework prices. Cylinders 

a speciality.—Address Box 518, giving age, experience, 

and wages required, Offices of [HE FOUNDRY TRADE 
JOURNAL, 165, Strand, London, W.C. 


OREMAN MOULDER, smart, 
Constructional, Mill, and Forge. General Engi- 
neering, Machine, Plate. Expert mixer. Good organiser. 
First class references.—Box 520, Offices of THE FOUNDRY 
TRADE: JOURNAL, 165, Strand, London, W.C. 


seeks engagement. 


~OUNDRY HEAD FOREMAN seeks engagement. 
Bronze, Brass, and Iron, heavy or light, Propeller, 
Ordnance, Marine, and Loco.—Address Box 523, Offices 
of TuE FounpRY TRADE JOURNAL, 165, Strand, London, 
W.C. 


OREMAN PATTERNMAKER (39) seeks engage- 
f ment. Smart, up-to-date man. Steam, Gas, Com- 
Electrical, Ordnance, etc. A good organiser. 
Six o’clock man, Good refs.—Address Box 525, Uffices 
of THE FoUNDRY TRADE JOURNAL, 165, Strand, London, 
W.c. 


pressors, 


FOR SALE AND WANTED. 


OOKS on ENGINEERING, TECHNICAL, SCIENTIFIC, 
LITERARY, and all other subjects. 
Second-hand at Half-prices. New at 25 per cent. discount. 
Catalogue No. 433, free. State wants. Books sent on 
approval, Books bought. Best prices given. 

W. & G. FoyLe, 135, Charing Cross Road, London, W.C. 


C TEAM HAMMERS, by Glen & Ross, 2 ecwts. and 
4 ewts.—W. BLENKINSOP & Co.,; Machinery and 


Metal Merchants, Middlesbrough. 





Wr for Cash, Brass and Gun-metal Scrap 
Turnings, Condenser, and Loco. Tubes, Brass 
Dust, Mixed Metals, ete. —-RAPID MAGNETTING MACHINE 
ComMPANY, LTD., Crescent, Birmingham. 


HAINS for every purpose, including Mine and 
Incline Chains, Crane and Sling Chains, Steam 
Navvy and Dredger Chains, manufactured from tough 
and fibrous iron by skilled workmen.—MID-BRITISH Co., 
Corngraves Works, Cradley Heat h. 


yATTERN-MAKING.—AIl kinds of PATTERNS, 
] large or small, made to customers’ designs, by 
experienced workmen ; accuracy and prompt delivery 
guaranteed.—LAMBERT Bros., Engineers, Snodland. 








FRODAIR SPECIAL PIG-IRONS 





have a 


CYLINDERS, 
LINERS, 
PISTONS, 
PISTON RINGS, 
VALVES, 
GEARING, 
RUBBER TYRE & 
GLASS MOULDs, 


ELECTRICAL CASTINGS, 


etc. 


long record of success for casting:— 


HYDRAULIC PLANT, 
AMMONIA FREEZING CYLINDERS. 
STONE CRUSHING MACHINERY, 
WOOD WORKING MACHINERY, 
FIRE RESISTING CASTINGS, 
ACID RESISTING CASTINGS, 


ROLLS (Chilled and Grain), 
HIGH SPEED FLY WHEELS, 
SCREW PROPELLERS, 
etc. 


Write for particulars and specifications to :— 


THE FRODAIR IRON & STEEL CO., LTD. 





Fenchurch House, 


London, E.C. Telegrams: “ FRODAIR, LONDON.” 
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COMPLETE SAND BLAST APPARATUS 


For Cleaning large and small Castings. 


eee ee ee 


WILL SAVE 50 PER CENT. 








IN FETTLERS’ WAGES. 





STEEL CASTINGS. 


Beardmore, We, and Co., Lad. es Glasgow. 

Steel Co. of Scotland st. Glasgow. 
Coltness Iron Co aa « Coltness. 
Dickson and eae, Ltd, ite Armadale. 
Vickers, Sons and Maxim, Lia. wie Barrow. 
Darlington Bes: Co., Ltd. aoe Darlington. 
Shaw, W., and Co a Middle-brough. 
Ha:ifields ’ Steel Foundry Co., Ltd... Sheftield, 
Osborn, ‘oo Co.,Ltd. . . Sheftield. 
Jackson, P. and Co., Ltd. - Manchester. 


MALLEABLE -IRON. 


Ley'’s Mallcable Castings Co., L'd, ... Derby. 
Crowley, John, and Co., Ltd < Sheffield. 
Baker Foundry Co., Ltd. a Smethwick. 
Maddock:, J., and Co., Ltd. ns Oakengates. 
Cc Clegg and How ate, a pa engntey- 

t ouae 0., Ltd ‘on Valsall. 
L indop, H. eli oi W alsall. 


Tangyes Lia nS 
Harper, é” and Co. 


Haden, G.'N., and Sons... oo Trowbridge 


IN USE BY THE FOLLOWING 


Birmingham. 
Willenhall. 





WELL-KNOWN FIRMS :— 
ORDINARY IRON CASTINGS. 


Platt Bros. and Co., Ltd. .. pe Oldham. 
Tweedales and Smalley ve ee Castleton. 
H.M. Dockyards .. ee fre 
Dobson = | Barlow, a .. bes Bolton. 
Doulton and Co., Ltd. w as Paisley. 
Ruston, Proctor and Co., Ltd. én Lincoln. 
Marshall, Sons and Co., Lu. ene Gainsborough. 
Shanks and Co., Ltd. os aa Barrhead. 
Falkirk Iron Co. ... oan ane Falkirk. 
Hopkinson and Co, ai Huddersfield. 
BRASS OR GUN METAL. 
Vickers, Sons and Maxim, Ltd. sg Barrow. 
Gummer and Co. . ooo Rotherham, 
Ruston, Proctor and Co., Ltd. a Lincoln. 
Storey, Isaac and Sons, “Ltd. a Manchester. 
Glen eld and Kennedy at i Kilmarnock. 
Milne, J., and Son asi ° Edinburgh. 


Benton aud Stone 

British Insulated and Helsby ‘Cables, “Ltd. 
Marshall, Sons and Co., Lt es Gainsborough. 
Dewrance and Co. be dine London, 


Birmingham. 








Ceneral Representative: CEO. HOPKINS 63, Quarrenden Street, King’s Road, Fulham, London, 8.W. 


TILGHMAN’S PATENT SAND BLAST Co., Ltd., 


BROADHEATH, Nr. 


MANCHESTER. 














WHITTAKER'S werove MOULDING MACHINE 


By which Wheels or Pulleys of any description or size 














from 3 inches to 


The mos 


machine hitherto introduced to 
Engineers. 


All Machines warrauted to Mould with the greatest accuracy and precision. 





upwards of 20 ft. diameter can be made. 








t complete and efficient 








GEARING WHEELS 


Spur or Bevel, Straight Teeth and Double 
Helical Teeth Supplied to Consumers. 


ROPE & BELT PULLEYS. 














WM. WHITTAKER & SONS, LID., 


SUN IRON WORKS, 





OLDHAM. 
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| 
| 


NAME. 


Alldays & Onions, Ltd.... 


Braby, F., & Co., Ltd. . 
Bradley, T. a1, & Sons, Ltd. 
Britannia Foundry Co. . 


| Cumming, William, & Co., Ltd. 


Dempster, R. & J., Ltd 
Davies, T,, & Sons 
Durrans Jas., & Sons 
Dyson, J. & J mi 


Elders’ Seantes Ltd, 
Evans, J., & Co 
Everitt & Co. 


Frodair Iron S | Co,, Ltd, 
Fyfe, J. RB. 


Goldendale Iron Co., Ltd. 
Gould, George _... 


Hall, Charles & Co. 
Harris & Pearson.. 
Hislop, R.&G,. .. 
Hodges, R. I., & Co. 


Jackman, J. W., & . 
Jones & Attwood, Ltd. 





King, Bros. (Stourbridge), Ltd. 


| 
| London Emery Works Co., Ltd. 


| Lowood, J. Grayson, & Co., Ltd. 


| Macdonald, J. = Son, aaa. 


Mansergh, 
Marshall, H. os  & Co, 


| Metalline Cement Co, 


Mitchell's Emery W heel Co. 
MeNeil, Chas, 


| . 

National Time Recorder Co, 
| Olsen, William 
| PhillipsChas, D 


| Phillips J. W. & C. J. 
| Plasti-Kion Uo., The 


| Portway, C. & Son 


Robeson Process Co. ... 
Samuelson & Co., Ltd. ... 
Silent Machine Co. 
Standard Sey Co., Lt 
Stewart, -» & Co. (1902 ) ota. 


Stockall Brook Time Recorders, Ltd. 


| Thermit, Ltd. 


Tilghman’s Patent Sand BlastCo. Ltd. 
Thwaites Bros., 


Walker, I.& I. 


Whittaker, W., & Gone, Ltd, 
Wilkinson, Thos., & Co., 
| Williams, J. (Bham Slama) ‘Ltd. 


Keith, James, & Blackman, Co., Ltd....| 2 


Banbury 
“| 
| 27 


ADDRESS, 


TELEGRAPHIC ADDRESS. 





TELEPHONE xO 





Birmingham ... 


Petershill Road, Glasgow... 
Darlaston a 
Coventry 


Maryhill, Glasgow 


Oldham Road, Mancheste: 
West Gorton, Manchester 
Penistone, nr. Sheffield 
Sheffield 


Cardiff . 
Manchester 
40, Chapel Street, Liverpool 


5, Fenchurch Street, E.C. 
Shipley, Yorks Est 


Tunstall, Stoke-on-Trent .. 
Old Canal W harf, Stourbridge... 


Dantzic Street, Manchester 
Stourbridge . 
Paisley 





Caxton House, S.W. 
Stourbridge 


27, Farringdon Avenue, tantge 
| Stourbridge ons 


| Park, Tottenham 


‘ae Deepcar, nr. Sheffield 


Maryhill, Glasgow 

w heathill Charcoal W orks, Salford’ 
eds ... 

112, Bath Street, Glasgow. 

Bradford, Manchester 

Kinning Park, Glasgow 


5, Blackfriars Road, E.(., ... 
Cogan Street, Hull ... 
Newport, + 
23, College Hill, : 
Caxton House, 8. 
Ilalstead, Essex 


| 17, Fenchurch Street, £.«. 


Albion” Works, Salile St., 
| Mansfield 
| London Road Ironworks, Glasgow. 


| 43, Market Street, Huddersfield 


27, Martin's Lane, E.C. .. 
Broadheath, nr. deercraaaaiscod 


; | Bradford 


Rotherham 
| Oldham 


Middlesbrough 
. | Birmingham 


14, Devonshire ‘Sq. : Bishopsgate. E. c. 


Shefheld. 


Alldays, Birmingham 


Braby, Glasgow : 
Bradley, Darlaston 
Stoves, Coventry 


Prudence, Glasgow 


Scrubber, Manchester 
Tuyere, Manchester . 
Durrans, Penistone 
Dyson's, Stannington 


Elder, Maesteg ... 
Ladles, Manchester 
Persistent, Liverpool ... 


Frodair, London 
Brick, Shipley ... 


Goldendale, Tunstall, Staffs 


Fireclay, Stourbridge: 
Gas, isley ... , 


Molders, London 


| Heat, Stourbridge sal 


James Keith, London 
King Bros., Stourbridge 


Naxium, London 
Lowood, nr. Sheffield | 
Compressor, Glasgow 


Specialty, Leeds 
Adhesive,Glasgow .. 
Diameter, Manchester 
McNeil, Glasgow 


Natrecord, London 
Wm. Olsen, Hull 


Newport .. 


Machinery, 
if London 


Colloquial, 
Portway, Halstead, Essex 


Sprudel, London 


Samuelson, poaeey ~ 
Forward, Shefheld 


Standard Sand « 0., ‘Mansfield 


Stewart, Glasgow 


Fulmen, Londo 


"| Tilghmans, Altrincham 


Thwaites, Bradford 


Whittakers, Engineers, Oldham 


Blacking. Middlesbro, 


"59 Shipley 


a a Central 
’ | $25 Bradford 


28 Victoria 


251 


P.O, M. 25 


70 Openshaw 


702 Sheffield 


10 

2297 

1134 Central (3 
lines) 


5814 City 
7 Brierlay Hill 
331 Paisley 


30 Victoria 

10, Stourbridge 
6194 H’'lb'rn(4 lines 
99 Tottenham 
18 Stocksbridge 
161 Mary Hill 
909 Leeds 
201Y2 Douglas 
Central, 3575 
X 155 

918 Hop 

599 Y.I. 


18 & P.O, 576 
10112 Centra), 


10 P.O. Halstead 
6045 Bank 


a Mansfield 
71 P.0.Bridgt’n & 
3243 Bridgton(N) 
1069 Huddersfield 
| 


— 


| 


83 
419 











MANSFIELD MOULDING SAND. 
As Shipped by us to all parts of the World, 


for Castings of Iron, Brass, Aluminium, &c. 


WRITE STATING CLASS OF WORK TO 


The Standard Sand Co., Ltd., 


Mansfield, NOTTS. 
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“THE RIGHT ARTICLE AT THE RIGHT PRICE.” 
LT Le nen 


PLUMBAGO. 


BLACKING, :-: TERRA FLAKE, 
PARTING POWDER, CRUCIBLES, 


CORE GUM, &c. 


AND ALL EQUIPMENT FOR THE FOUNDRY. 
WRITE FOR NEW CATALOGUE 


WM. OLSEN, “i ii2=" 


FOUNDRY SANDS 


OF ALL GRADES. 


Owners of noted Birmingham Moulding 
Sand Quarries— 


JOHN WILLIAMS (BIRMINGHAM SAND) LTD. 
BIRMINGHAM. 

















S.B. Empire 
Time Recorders. 


Are BRITISH MADE throughout. 


ONE MACHINE REGISTERS 


ANY NUMBER OF EMPLOYEES 

ANY NUMBER OF TIMES 

DAY AND NIGHT SHIFTS SEPARATELY 

REGULAR AND OVERTIME SEPARATELY 

EACH DEPARTMENT SEPARATELY 

GIVES WEEKLY OR FORTNIGHTLY 
TABULATED CARD. 


WRITE FOR OUR NEW DESCRIPTIVE BOOKLET 
ON TIME AND JOB COSTING. 


The Stockall Brook Time Recorders, Ltd., 


43, Market Street. 
Huddersfield. 














THE SWEDISH PATENT 


“PERFECT” CORE MACHINE 


supersedes all the machines with screws, which 
wear out, It works with a plunger, and is 
built to last. No oil or binder is required. 
Some hundreds giving satisfaction in Sweden, 
Norway, England, Germany, Russia, &c. 





THE LATEST & BEST 


SAND SIFTER & MIXER 


OUTPUT 2 TONS PER HOUR. 





strong and practical design. 
attention, little power. 





MAYER-PHILLIPS 


This inachine is replacing other types-owing to its simple, 
Constant supply of sand, no 
All kinds of sand can be treated. 


J.W. & C.J. PHILLIPS, 110, ccnsr“Sine’ LONDON, €.¢. 
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T. DAVIES & SON, 


Raiway Worxs, West Gorton, MANCHESTER. 


ON ADMIRALTY LIST. 


Telegrams—‘* TUYERE, MANCHESTER. Nat. Telephone—No. 70, OPENSHAW. 








Specialities 


FOUNDRY GUPOLAS XLADLES 


ALL TYPES AND SIZES IN STOCK OR PROGRESS. 








LICENSEES and MAKERS of 


Oshorn’s Patent Spork Arrester 


FOR FOUNDRY CUPOLAS. 





Efficient. Simple in Design. 
Require no Attention. 


Prevent Fire or Damage to Surrounding 
Buildings. 





SAVE THE COST OF FREQUENT. CLEANING OF THE 
ROOFS AND GUTTERS. 


—- 








THOROUGHLY RELIABLE. 
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HODGES == TURBINE BLOWERS. 


40°/.,. Less Power to Drive than any other Blower. 
No Internal Friction. 


No Noise. 





No Wear and Tear. 





Perfectly Steady. 
Blast Pressure. 


ee 


Direct—Coupled to Electro-Motor, 
Steam Turbine, Petrol Engine or 
with Pulley for Belt Driving. 


Turbine Blower, Size No. 15-6 W.S. Standara Type, Capacity 1,500 
to 2,000 cub. ft. per minute. 


Made in 8 Stardard Sizes, Capacities 50 to 15,000 Cubic feet per min. 
VARYING PRESSURES UP TO 20 Ibs. PER SQUARE INCH. 
For BLAST FURNACES, STEEL CONVERTERS, CUPOLAS, SMITH’S HEARTHS and OTHER PURPOSES 
HIGHEST CLASS BRITISH MATERIAL AND WORKMANSHIP. 


R. J. HODGES & CO., ENCINEERS, 14, DEVONSHIRE SQUARE, BISHOPSCATE, LONDON, E C. 














™ TIME RECORDER 


For FOUNDRIES, 
POWER STATIONS, 
CONSTRUCTION 


axis a NEIL’ Ss 
paTEN! ak vB Le Pa: ENGINEERS, 


AND 
REPAIR WORKS 
1S THE 


NATIONAL. 


The register any gumber, ot 
. 2 employees and render a fu 

cuusll"te a anaes — weekly or or fortnightly tabulated 

each from « single steel plate of each Gupk oyee’s time 


without weld or rivet. They are of arrival and departure. 
extremely light, being at the 


same time the strongest and ‘ y @ 
most durable in the market. % Write for particulars to 
Ladies to contain 56 Ib. of metal 
only weigh about 7 Ib, each 


. each. ( 
They are made of all capacities & THE NATIONAL TIME 
from 30 ib. te #0 ewt., with or 


without lips; alse mounted or 
n» onunted, They are alsos it- 

able for chemica' or metalluar- RECORDER C0 

gical proces-es. List of sections %» 

and prices on application te i* —— 


CHAS. MoNEIL. : Ravina) 7 Patentees and 
Manufacturers, 


5, Blackfriars Road, 
LONDON, S.E. 


Telephone 918 Hop. 
Telegraph Address : 
““NATRECORD, LONDON.” 
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Sone leas Reduced to a Minimum. 
METALLINE CEMENT COMPOUNDS. 


INDISPENSABLE IN THE FOUNDRIES AND ENGINEERING WORKSHOPS 
NOW RECOGNISED TO BE THE MOST RELIABLE IRON 
COMPOUNDS THAT CAN BE PROCURED, 


VALUABLE for treating defective Castings, making permanent repairs to Engines, Boilers, Tanks, etc., etc. 
WRITE ror FREE tra. SAMPLES, PRICE LIST anv 


TRADEMARK [INSTRUCTION BOOK. 
Sele Propristors THE METALLINE CEMENT CO., ::2"sti0'Stacer, GLASGOW. 


REGISTERED 














HIGH-CLASS ‘ JE UP-TO-DATE 


GRINDING Wpestaas” GRINDING 
WHEELS fam MACHINES 


FOR ALL WORK, = = OF ALL TYPES. 


MITCHELL’S EMERY. WHEEL CO., 
Castle Works, Bradford, MANCHESTER. 





SEND FOR NEW ILLUSTRATED LIST. °: 





TELEPHONE : 3575 CENTRAL. - : ‘ TELEGRAMS: DIAMETER, MANCHESTER. 











it will Pay You to Use the Best 


COAL DUST 


None is quite so good as that made from Best Durham Coal. We 
grind and screen it into several different sizes to suit different kinds of work, 
and can put it on Rails or Ship it at Middlesbrough, Stockton or West 
Hartlepool at a very low price. 

We actually send it to distant Coal producing districts where the 
carglage costs more than the Coal Dust. This demand proves its excellence ! 


Agents for ‘ Glutrin” Sand Binder. Why not try it? 


THOMAS WILKINSON & Go. LTD, stoo.cssrovcn 
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FERRO-VANADIUM, *« « * FERRO-TITANIUM. 
SILICO-MANGANESE 65/70 of Mascenese &'1 %, 2 %, 3 %, Carbon Maximum. 
FERRO-SILICON containing 25 %, 50 %, 75 % Silicon. 
FERRO-CHROME 65/70 % Cr. & 1 % up to 8/10 % Carbon Maximum. 


ALU MINI U M 98/99 % Purity. /n Notched Bars and Half Round Sticks and Granular. 
WE SUPPLY ALL CLASSES OF MINERALS, METALS AND METALLIC ALLOYS. 


EVERITT & CO, , 20. CHAPEL sT., LIVERPOOL. | 


Telegrams: ‘“ PERSISTENT.” Telephone No. 1134 (3 lines). 

















A Hand Rammed Moulding machine 
is only Half a machine .. 
| BUT EVEN THIS WILL DO THREE 


or four times as much work per 
diem as a hand moulder. 


Our No. 3 Machine illustrated will 
draw a pattern 10in. deep and can 
be adjusted in one minute to take 
any box from 6in. to 30 in. square, 
oblong or round. 


We are also makers of 
Power Rammed machines. 


SEND FOR CATALOGUE TO 


BRITANNIA FOUNDRY Co. 


COVENTRY, Eng. 











EFFICIENT 4nD ECONOMICAL HEATING oF FOUNDRY STOVES, 
» «+ ANNEALING OVENS, FURNACES, &c. . 





R. & G. HISLOP, 


Gas Engineers, Underwood House, PAISLEY. 
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Telegrams :—‘t Compressor,. Glasgow.” 
Telephones :—National, 61 Maryhill, Post Office, 69 Kelvin, 


John Macdonald 


——& SON, Limited. 


Pneumatic Engineers, 


WATT St, ,MARYHILL, GLASGOW 





“* Ajax” Pneumatic Combined Jolting and 
Power Press Moulding Machine. 


The Machine that is suitable for deep and shallow 
work. é 

The Machine that will make a complete mould in a 
few seconds ‘without any hand work, forms the 
sand hardest about the pattern. 


Inquiries and Correspondence Invited. 
JOHN MACDONALD & Son, Ltd., Moor Buildings, Madar 
grim Street, Newcastle-on-Tyne. itish de P’ ic Appli f 
neumatic lances for 
JOHN MACDONALD & Son, Ltd., Norwich Union British Made he F d F 
Chambers, Birmingham. the Foundry. 
JAMES R. KELLY & Co., Bridge End, Leeds Bridge, Leed<. 


Nf i ‘: ~ | ALL IRON AND STEEL FOUNDRIES 


SHOULD BE EQUIPPED WITH 


STEWART WHEEL MOULDING 
MACHINES. 














Complete 
Satisfaction 


Guaranteed 

















* * 





Standard Wheel Moulding Machine. 


No Loose Parts Liable to be Lost. 
ACCURATE. PORTABLE. CHEAP. | 





WRITE POR PRICE AND PARTICULARS TO 


DUNCAN STEWART co..ur0. | 


LONDON ROAD IRONWORKS, CLASCOW, — 


Wheels Moulded by this Machine. 
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FIRE BRICKS « CLAY 


pa PT ay CUPOLA BRICKS. 


The British Foundry Cement. BEST QUALITY. 


FOR FILLING) UP BLOW HOLES LESSEES OF DELPH AND TINTERN 
‘oNe ‘nour ‘aNe ABBEY BLACK AND WHITE CLAY. 
BE FILED UP IN PROM 


ginny ee Te oe’ KING BROTHERS, 
ee ee (STOURBRIDGE) Ltd.. 


THE SILENT MACHINE COMPANY, STOURBRIDGE. 


SAVILE STREET, SHEFFIELD. 

















WE SUPPLY THE LEADING FIRMS IN THE TRADE WITH 


FOUNDRY BLACKINGS 


OP ALL KINDS, 


COAL DUST, CHARCOAL, PLUMBACO and BLACK-LEAD, CORE CUMS and all Foundry Requisites, and have 
done so since 1831. 








1. & I. WALKER, EFFINGHAM MILLS, ROTHERHAM. 


Our Specialite is Studying Special ‘heiteients. 
KINDLY HAND US YOUR ENQUIRIES. 








STOURBRIDGE FIRE BRICKS 


Of Best Quality for Lining Gupolas in Stock, 
ALSO MADE TO ANY DESIGN. 





Linings Stocked to Customers’ Plans to ensure IMMEDIATE DELIVERY. 
All kinds of Fireclay Goods of Highest Quality. 


HARRIS & PEARSON, STOURBRIDGE. 


Telegrams :—‘‘ FIRBCLAY, STOURBRIDGE.” Telephome:—Ne. 7 Brierley ‘ill. 














T. & I. BRADLEY & SONS, LTD., 


Cotpo Biast PIG IRON 


PIG IRON BRANDS 
Part Mins. Au. Mine. 


=> &> Warm ano Cow Bust. IXL. eine 


To GUARANTEED ANALYSI8. 


DARLASTON BLAST FURNACES, 


DARLASTON, SOUTH STAFFS. 
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ce KEITH LIGHT. 


60 CANDLES PER CUBIC FOOT. 





' THE MOST ECONOMICAL 
SYSTEM ON THE MARKET. 


UNSURPASSED FOR FOUNDRY 
AND WORKSHOP LIGHTING. 


OVER 7;000 INSTALLATIONS IN USE. 











James Keith & Blackman @ 








27, Farringdon Avenue, LONDON. 











CUPOLA BRICKS | | GEORGE GOULD, 


OLD CANAL WHARF, 


FOR LINING STOURBRIDGE. 
ORDINARY AND PATENT 


CUPOLA FURNACES. FOUNDRY SAND 


(MINE OWNER). 


JOHN R. FYFE &Co., IRON AND COAL MERCHANT, 
SHIPLEY, Yorks. IMF by Truck on Boat, “Oe 




















‘um «(| “PORTWAY” CORE OVENS 
The Newest and Best in the World. 


MADE TO CONSUME GAS COKE, REFUSE CINDERS, GAS, &c. 


These Ovens are also suitable for Japanning Work. 
SEND FOR LIST TO 


CHARLES PORTWAY & SON, 
HALSTEAD, ESSEX. 

















THE FOUNDRY TRADE JOURNAL. | 




























Alldays 


Improved “Electric” Cupola. 


No. 1 Pattern. 


With Hinged Drop Bottom and Aw Belt. 






#rices of Cupolas up to 80 tone capacity 
per hour sent on application. 


































FOUNDRY 





EQUIPMENT. 





Fur Particulars of Stage an 
Hoist, see Specification, 


“ ELECTRIC ” CUPOLAS. 


ROOTS’ BLOWERS. 
FANS. CORE OVENS. 
LADLES. 


MOULDERS’ TOOLS AND 


BELLOWS. 


BRASS FURNACES, OIL AND 


COKE FIRED. 





Ref. B. Dept. 


P.E. Co., 


Alldays & Onions Eg 


Birmingham. 
And at 20, BUCKLERSBURY, E.C. 















FREDERICK BRABY & Co. Ltd, 


Show Rooms and Aluminium Warehouse, 124, St. Vincent Street, Glasgow. 
Rustless Iron, Galvanising and Copper Works, FALKIRK, 


Also at London, Deptford, Liverpool, Bristol, 
FOREIGN GOVERNMENTS. 





‘A NEW STEEL BARROW 


(PATENTED) 


“BRABY’S BALANCED BARROW.” 


The Iandiest and Cheapest Barrow in the market. 


Specially designed for coal, dross, ashes, etc. 


NOTE.—This Barrow can be taken right up to mouth of furnace and the ashes drawn into the barrow direct from the furnace 



































TES wu 
RAN of GAUGES 8 to 30 
RANGE of WIDTH 


Rolling Mills, Petershill 


Belfast and Dublin. 


Its capacity is 25 per cent. 
greater than the ordinary style, yet it can be wheeled with half the labour, and can be emptied _— more quickly. 
perfectly balanced barrow, and a full load can be easily wheeled by a 


Itisa 





BRABY for high grade STEEL 


to 15 FEET we 
$3 12 10 60 


BRABY... improved wrought STEEL 
“nee, _ + 


PIPES, he tonne 


BRABY _for Tron and _SIEEL 
BRABY 


FS and BUILDIN 


= unbreakable STEEL 


ma kt ROOPLIGHTS. 


BRABY caivansnots corrugated TEEL 
: “EMPRESS 


” & “SUN” BRANDS 








Eclipse tron & Galvaniding Works & Steel Sheet 


Road, GLASGOW. 


CONTRACTORS to BRITISH and 
Teleg.—*‘ Braby, Glasgow.” 
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FOUNDRY PLANT. 


“Rapid” Cupolas, 


with or without receivers or drop bottoms. 


Roots’ Blowers, 


belt, steam-engine, or electro-motor driven. 


Gharging Platforms, aa 
Hoists, and Ladles. 


ECONOMICAL RESULTS 
GUARANTEED. 








We are also Manufacturers of Steam Hammers, Smiths’ Hearths, Centrifagal Pumps and Fans, High-Speed Engines, 
and the ‘‘ Bradford” Patent Boiler Feed Pump. 


We are the original makers of ‘Rapid ” Cupolas as under Stewart’s Patent: We make this intimation as other 
makers are introducing this description, which had become established as a synonym of Stewart's Cupolas. 





CONTRACTORS TO HIS MAJESTY’S GOVERNMENT. 


THWAITES BROS., Lro. 


Vulean flronworks, BRADFORD. 


— 
~~ 








Telegrams— 
“THWAITES, BRADFORD.” 


Telephone— 
No. 325 BRADFORD. 


London Office: 
96 & 98, Leadenhall Street. E.C. 


Catalogues on Application. 
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- “LADLES' 
'@l@GramS: mancuesTER 


. “N° 2297 
Telephone: centri" 


MANCHESTER. 
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JAMES EVANS & C®. Britannia 
BLACKFRIARS, MANCHESTER. 


abl : 


WORKS, 








